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THE JAPANESE BATTLESHIP “KASHIMA” ON THE STOCKs. 
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THE NEW FIRST-CLASS JAPANESE BATTLESHIP 
KASHIMA,.’* 
By Haron J. Suersrone, 

Tie new Japanese battleship “Kashima,” which was 
recently launched from the shipyards of Sir W. G 
Armstrong, Whitworth & Co., on the Tyne, England, 
represents the latest example of the naval shipbuild 
ers art It is needloss to add that when completed 
he will be one of the most formidable warships 
ifleat On the waterline she has a length of 455 feet, 


breadth 7& feet 2 inehes, draft 26 feet 6'. inches, and 
a displacement of 16,400 tons The main armament 
will comprise four 12-inch guns twin mounted in barb 
ettes, four 10-ineh guns mounted singly in barbettes, 
twelve 6inch guns carried in the citadel, twelve 12 
pounder guns, six Maxim guns, three $-pounder guns, 
or forty one heavy guns in all There are also five 
torpedo tubes The 12-inch guns will weigh approxi 
mately 59 tons each, and fire a projectile weighing 
SOO) pound The charge will be cordite, probably of 
ihe modified type. No armor which any ship now car 


ries can hope to cope with their penetrating powers 
ar vard 

The armor amidships is carried from below the 
waterline up to the upper deck \bove this deck addi- 
tional protection is afforded by a f-inch sereen rising 
io a height of 7 feet 6 inches above the upper deck, 
covering the 6-inech gun positions amidships as well 
us the spaces between the 10-inch gun positions, The 
t has a thickness of 9 inches for more 


main armor be 
than half the vessel's length, and extends the whole 
lenzth of the ship, tapering slightly at the extremi- 


ties This belt extends to 5 feet below water and 
2 feet 6 inches above water Surmounting it is a belt 
of armor extending in length from the after 12-inch 
barbettes right forward to the stem This belt is 
(} inches thick amidships and tapered slightly toward 
the stem Immediately above this 6-inch belt is the 
t-inch citadel armor, reaching to the upper deck, and 
inclosing the two 12-inch  barbettes Within this 
citadel are placed ten of the 6-inch guns, separated 
from each other by screens of 80-pound armor plat 
ine; these guns fire through ports similar to those 
in casemates. The other two 6-inch guns fire through 
similar ports in the 4-inch screen armor on the upper 
deck amidships. The barbette armor of the 12-inch 
guns has a thickness of 9 inches on the upper or ex 
posed portions, and a thickness of 5 inches where 
protection is afforded by the citadel armor, The thick 
ness of the 10-inch gun barbette armor is 6 inches, 
that of the conning tower 9 inches, and the observation 
tower 5 inches In addition to these protected posi 
tions for commanding officers, two more officers’ shel 
ters will be provided of 3-inch armor; these will be 
placed on the boat deck amidships. The steel protec- 
tive deck running throughout the entire length of the 
vessel, and covering the whole of the machinery, maga- 
zines, ete., has a thickness of 2 inches on the flat por- 
tions amidships and 3 inches on the sloping sides 
The sides of the deck are carried down, and join the 
bottom of the main armor belt At the extremities of 
the vessel where the armor protection is reduced this 
deck is 21. inches thick all over. Further protection 
is given to the upper structure of the vessel by thick 
protective plating worked on the top of the screen 
armor at the level of the boat deck 

The torpedo tubes are located in watertight cham- 
bers, ‘two forward and two aft, firing on the broad 
sides. and one tube firing right astern, also under 
water. The protection afforded to the engines and 
boilers of the vessel by the side armor and protective 
deck is increased by the arrangement of the coal bunk- 
ers, which are designed so as to minimize labor in 
trimming and in getting the coal to the furnaces, In 
the design of the coal bunkers the chief features 
aimed at have been (a@) to secure an arrangement ad- 
mitting of quick coaling; (b) to stow the coal so that 
it may be easily and expeditiously transferred to the 
stokeholds; and (¢) to have a large supply of coal 
available, so that when going into action all water- 
tizht doors may be closed and kept closed during ac- 
tion. The total coal-bunker capacity is, approximately, 
2.000 tons, sufficient to insure a large radius of action 

A most complete system of watertight subdivision 
of the vessel represents another important feature 
of the design; the inner bottom extends throughout 
the whole length of the vessel, and is minutely sub 
divided, while above the inner bottom a considerable 
number of transverse and longitudinal watertight 
bulkheads—designed so as to increase the strength 
and safety of the vessel—are to be found. In connec 
tion with the pumping and draining arrangements of 
the ship there are, in addition to the main pumps 
in the engine rooms, which can be used if necessary 
for dealing with a large inrush of water, two 9-inch 
pumps, two 5!,-inch, and one 41!.-inch, besides pumps 
for fresh and salt water services 

In consequence of the immense weight of the ves- 
sel, which will exceed 17,000 tons with her full equip- 
special arrangements for 
docking her with safety have been provided, consist 
ing of two docking keels on the flat portions of the 
bottoms under the bilges amidships, in addition to the 
usual shoring ribbons for giving support to the armor 
while in dock Bilge keels are also provided to re- 
duce rolling in a seaway 

Every provision has been made for efficiently venti- 
lating the numerous compartments of the vessel, and 
where natural ventilation cannot be obtained, artifi 
cial ventilation is provided by means of numerous 


ment of coal, stores, ete 
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electrical fans, with air trunks, branches, pipes, ete. 
A refrigerating engine for preserving provisions, etc., 
is provided, and this engine is arranged in conjunction 
with an installation of thermo tanks, to regulate the 
supply of cold air to the magazines. The electric 
lighting installation will include six searchlights and 
some 1,250 incandescent lamps The vessel will be 
fitted with two large steel masts, each carrying two 
tops for the reception of searchlights and the con 
trol of gun-fire apparatus. The anchor and cable out 
fit includes three stockless bower anchors, each of 
120 hundredweight, and three main cables of 2%,-inch 
stud chain, each of 150 fathoms; there are other 
smaller anchors and cables. Accommodation will be 
provided for a complement of 980 officers and crew. 

There will be twenty boilers arranged in three sepa 
rate rooms; these will have a working pressure of 230 
pounds, a grate surface of 1,300 square feet, and a 
heating surface of 43,000 square feet. The twin en- 
gines will have four cylinders each, 36 inches, 56 
inches, 63 inches, and 638 inches, with a stroke of 
18 inches. The horse-power of the engines will be 
sufficient to give the vessel a speed of I8'. knots. 
With the exception of the main propelling machinery 
and boilers, the whole of the ship, including armor, 
armament, fittings, ete.. will be supplied by Sir W. G. 
Armstrong, Whitworth & Co It is interesting to 
note that the first keel plate of the “Kashima” was 
laid on February 29, 1904, but it was not until a 
month after that date that uninterrupted progress be- 
gan with the work of actual construction, so that an 
exceedingly rapid rate of progress of construction has 
thus far been maintained. 


CEMENT POSTS.* 
By C. L. CarierM an. 

A pEMAND exists for posts that are strong, conveni- 
ent and durable. They must also be inexpensive. In 
the greater part of our country, timber suitable for 
posts is fast disappearing. The quality of the wood 
posts is becoming inferior and the prices are advane- 
ing. The life of an ordinary white cedar post, which 
is the most common in use, varies from five to nine 
years. It is safe to say that in forty years at least 
five sets of new posts are required. Although prices 
of cedar posts vary in different localities, yet we may 
safely say that an average of 16 cents apiece is a rea- 
sonable price. The posts would cost at this rate five 
times 16 or 80 cents. The labor involved in resetting 
posts and fastening fences during this time will amount 
to no less than 20 cents, making the total cost no less 
than $1. Many have tried iron and steel posts, but 
the constant action of the atmospheric agencies, es- 
pecially at the soil line, soon works destruction to 
the posts unless they are of large size, which increases 
the cost too much. 

In view of the fact that wood is becoming scarce 
and high in price and that it soon rots, and that iron 
and steel are also unsatisfactory, substitutes have been 
tried, but it was not until Portland cement began to 
be used extensively that a practicable substitute was 
found at a reasonable cost. 

| think it unnecessary at this time to say much 
about the strength of concrete, its fire-resisting quali- 
ties, its increasing hardness and strength as it in- 
creases with age, and its resistance to the disintegrat- 
ing effects of frost. I am aware that the men of this 
convention are so familiar with facts concerning con 
crete work that the mere statement is accepted with- 
out any doubts that a cement post well made and of 
zood material is sufficiently strong when properly re- 
inforced that it cannot break under any ordinary con- 
ditions, that fire will not injure it, that it will increase 
in hardness with age, and that frost will not injure it. 

There are, however, several important phases of 
the cement post question which should be considered. 

Experience and observation have sufficiently demon- 
strated the necessity of a reinforcing device. Good 
materials and carefully prepared are essential, but the 
vital factor of the cement post is its proper reinfore- 
ing 

The earlier form of cement post consisted of a wood 
post embedded in a concrete base, but this proved un- 
satisfactory for two reasons: It did not prevent the 
post from rotting, gave it no more strength, and with 
the expansion and contraction of the wood, due to 
different degrees of moisture, either caused the con- 
crete to crack or the wood core to become loose in the 
base. This led to a later form, in which wood was 
completely embedded in the concrete, and was intended 
to serve as a reinforcing device and as a preservation 
of the wood, but this plan failed for two reasons. There 
is but little bond between wood and concrete, and 
therefore the wood fails in a purpose to reinforce, and 
the swelling of the wood cracks the concrete, or it 
shrinks in the post and becomes loose. 

A step in advance was made when metallic rein- 
forcements were used. Several different forms of me- 
tallic reinforcements have been used and patented, but 
there are a few precautions to use even with the 
metallic reinforcements. It is better to use the metal 
distributed in the corners than to use the same amount 
in a solid rod through the center. The reinforcing 
devices should have vrongh surfaces or means to pre- 
vent their slipping when the post is under strain 
Barbed wire is ar ideal reinforcement. 

The ratio of cement and sand depends on the quality 
of the materiai, varying from one to three to one to 


five yood, sharp, clean sand and gravel should he 
used travel passing through a half-inch mesh is 
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satisfactory, but enough fine material should be u 
to fill all voids. I prefer sand and gravel to crus! 
rock, although | have had but little experience 
the crushed rock. A neater post can be made by us 
the “dry” mix, but it requires more care and ti: 
than the “wet” mix. I use the “wet” mix alm: 
entirely and prefer it, for the staples can be mi 
easily embedded and the tamping can be do 
quickly and easily and without interfering w 
the reinforcing wires. And let me add right h 
that wood molds are proving the best “post » 
chine” that has yet been offered for the mar 
facture of cement posts. I use the wood molds in s: 
of five resting on one pallet of wood or cement cover 
with a coating of shellac. I refer to the molds for t! 
line posts. Posts of special design can perhaps bett 
be made in single molds. One advantage especial! 
of the wood molds is their low cost. A man can equi 
an extensive plant with but little capital. The mold 
ean be used for a number of years if proper care o 
them is taken. It is a good thing to give the mold 
a coating of shellac. In using the “dry” mix ji 
would be better to make the posts in a single mold, fo 
the mold is removed as soon as the post is mack 
Using the “wet" mix, posts should remain in molds a 
least twenty-four hours. 

Right here has been the chief cause for failure 
which some men have had in trying to manufacture 
cement posts. It must be understood by all that a pos! 
cannot be made like a block. The block can be mad: 
by a machine, rest on a pallet, and be carried off 
The post cannot, or should not, be carried away on ia 
pallet immediately after it is made. The post is lon: 
and heavy and its weight will cause the pallet to sa: 
in the middle and if carried when green the post wil! 
surely crack. The cracks may not be visible at the 
time, but they will be in evidence when the post i: 
cured, 

Quite a number of failures have resulted in experi 
menting with cement posts. There are several rea 
sons: In some instances not enough cement was used 
It is false economy to try to rob the post of cement 
I am of the oninion that no less than a one to five 
ratio of cement should be used, although a strone 
post can be made from a less proportion, but such a 
post should not be used or submitted to strain less 
than a year after it ‘s made. 

Another reason for failures is that posts have been 
used too soon after they were made. It is a well 
known fact that concrete does not attain its maximum 
strength for several years. 

There are instances where posts were used ten days 
after they were made. They will stand as line posts 
provided they receive no jar, but a post should be 
thoroughly cured before used and this will take at 
least a month. Six months is better and a year’s cur- 
ing will yield a post practically unbreakable. 

It is my opinion that where the post was properly 
made no less than seventy-five per cent of the fail 
ures have resulted because they were moved before the 
posts had set and cured. Posts must not be moved from 
their pallet until they have set and hardened. Until 
I had considerable experience in making posts I found 
a number of them cracked when I wanted to use 
them. The reinforcing with wires of course prevented 
the posts from bending over or breaking off, but | 
could not for some time ascertain why the posts were 
eracked. But I soon discovered the cause. It was 
due to the fact that I had moved the post before it 
had cured, and that moving it, although I was ever 
so careful, had caused small hair cracks to be made 
which at that time were invisible, yet were there in 
fact and were stire to show later. If a post machine 
ever proves a success it must be built in such a way 
that the machine shall be moved away from the post 
rather than the post shall be moved from the machine 

But the manufacture of cement posts is no longer 
an experiment. When properly made, properly rein 
forced and well cured before being handled they are 
very satisfactory. I know of cement posts in use in a 
fence for about twelve years, and the posts to-day are 
in as good condition as when first put in the ground 
I know of cement anchor posts used for a windmill 
that have been in use for eighteen years, and an 
other instance for twenty years, and they are in 
perfect condition to-day. 

One problem to solve was how to fasten a fence to 
a cement post. One of the first methods was to wrap 
wire around the post. This answers the purpose, but 
requires considerable time to fasten the fence and is 
not neat in appearance. Another device was to pul 
holes through the post. There are a few objections 
to make to this plan. It is not adapted to a woven 
wire fence nor to a barbed wire fence. It also requires 
considerable time to make the holes and also weak- 
ens the post. Cleats of wood embedded in the post 
to which the fence might be nailed have proved un- 
satisfactory on account of the swelling and drying out 
of the wood. A better plan is to bolt cleats of wood 
to the post and nail to them. The devices that have 
given the best satisfaction are suitable staples which 
ean be embedded in the post where desired, and a lock 
or retaining rod inserted through the staples holding 
the fence wires between this retaining rod and the 
post. The special feature of this device is its con- 
venience. A fence can quickly be attached and any 
time it is desired to remove the fence from the posts 
the rods can quickly be pulled out, loosening the fence 
from the posts. One advantage of a cement post, be 
sides its indestructibility, is its neat and tidy appear 
ance It is also especially adapted for ornamental! 
purposes, since it can be molded into any form or sive 
Besides fence posts they can be used as mile, hitching 
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telephone, park, dooryard, cemetery, and 
y vineyard posts. 
litional feature of most of the cement posts 
ufactured is a device for protection against 
This is a very practicable and beneficial 
d should be used on posts in wire fences. 
iperiority of cement posts over wood, iron 
osts is their indestructibility and consequent 
cost. lt is a matter of economy to use a ce- 
{ | stated before that to maintain a wood 
forty years, including cost of labor to set it, 
than $1.00. How much will a cement post 
) he same period of time? A line post 7 feet 
contain approximately the following 
materials: 


ar 
| 2t, to 16 pounds of Portland cement, at least 
» ot metallic reinforcement and a little over 
! foot of sand and gravel. Cement at $1.50 will 
co n 5 to 6 cents Wire at 2", cents, 5'. cents. 
Sa vravel at 50 cents per cubie yard, a very lit- 
the | eent. You may estimate 12'. cents to 13 
ce! material. Two men can make 100 posts per 
da ce the cost for labor will be from 3 cents to 
1 making the post cost complete from 15 cents 
to nis. They can be made and sold at a reason- 
al fit for 25 cents, but they are cheaper to buy 
at nts than wood posts at the prevailing prices. 
The ent post will last longer than forty years 
dm which time it costs to maintain a wood post at 
lea wm 

( nt posts can be made on the farm. The farmer 
car ke them for himself at a very low cost, for he 
cal ike them at times when farm work is not 
ur Hie can in this way have his men employed to 
TY dvantage and have the posts ready for use when 
he them. It is a good way to keep the boys on 
the m to let them make posts to sell They are 
ints ed in such matters and are pleased to have a 
plai their own and engage in a profitable business 

In inv localities the heaving of posts by frost is a 
perpl: xing diffienity. I make my posts gradually 
tapering from the top to the base. This feature, com- 
bin vith the weight, prevents in a large measure the 
heavy ne, the posts being securely anchored on account 
of 1! shape. 

Auother advantage is that there are no disadvan- 
tave Every feature of a cement post can be placed 


on the eredit side. Briefly, a cement post costs no 
more than a good wood post; is indestructible, is 
adapted for all kinds of purposes; is strong; is a 
money saver; is a post that when attached to a good 
fence will keep stock in or out of a field; is fireproof 
and especially adapted for railroads; is neat and tidy; 
is not affected by heat, cold, moisture, frost or rain; 
is a sure means of increasing value to the property 
where used; is the post for concrete workers to manu- 
factive and seeure good profits because it is a ready 
seller: is the post for the future as well as the pres- 


PATINA AND ITS CHEMISTRY. 
By Dr. Orro N. Wirt. 


Tie rusting of iron is typical of the patination of 
metallic objects of art. Art connoisseurs, indeed, re- 
gard rust as the very opposite of true patina, for the 
latter embellishes, while rust destroys; but to the chem- 
ist who seeks a clear understanding of the process 
before judging its effects, rusting and the formation of 
patina in the narrower sense of the word are closely 
related 

Common to both is the necessity for the presence of 
some substance in addition to those which analysis 
proves to be the raw material and the final product. 
Iron rust is easily shown to be simply ferric hy4roxide, 
a compound of iron, oxygen, and water. Tron existed 
in the rusting object, oxygen and water are known 
constituents of the atmosphere What, then, is more 
natural than the assumption that these three sub- 
stances, which evidently are endowed with mutual 
affinity, have spontaneously united to form rust? 

jut when we consider that air which contains water 
vapor bathes every bit of iron on earth we must won- 
der why some iron objects rust easily and others 
very little or not at all. Who ever saw rust on a 
razor in actual service, which is not only exposed 
unprotected to the air but is moistened every time 
it is used? The varying behavior of iron objects 
cannot depend—entirely, at least—upon the compo- 
sition of the metal, for we often see the same ob- 
jects rust under certain conditions, but not under 
other apparently identical. Consider a bunch of 
Keys carried in the pocket. In each bunch various 


sorts of iron occur, yet all of some person's keys re- 
main bright while those of others are always rusty. 
despite continual scouring due to carrying in the 


pocket. But men who usually keep their keys bright 
fail to de so under certain conditions, as on a long sea 


Vovas Then their keys rust like those of other mor- 
tals it when they return to normal conditions the 
rust appears as mysteriously as it came. 

Bul | will stop proposing riddles and proceed to 
‘rack the nuts laid before my readers. Everything 
hecor clear when we examine the rusting process 
mor osely 

Ti it becomes apparent that iron, oxygen, and 
wate (io not suffice to produce rust. The purely 
meta surface of iron or steel (which is the same 
tor « purpose) remains bright in dry air, and in 
pur oist air, but rusts promptly in moist air con- 
tain any trace of acid, or if the metal is moistened, 
evel ran instant, with the weakest acid. A knife 
Whi ias long remained bright begins to rust, irre- 
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vocably and irresistibly, as soon as an apple is peeled 
with it, although it is thoroughly wiped or even 
washed immediately after the operation. Oniy scour 
ing with emery or other powder or grinding on a stone, 
that is to say, only the formation of a new metallic 
surface, will restore its property ef remaining bright. 

How do such immeasurably small quantities of acid 
produce progressive and unlimited effects? This ques 
tion now admits of exact answer 

Iron is easily attacked and dissolved by the weak 
est acids, with evolution of hydrogen and formation 
of a ferrous salt. This process ceases as soon as all 
the acid has been consumed. Ferrous salts, however, 
are not permanent in the air. They absorb oxygen 
and are converted into basic ferric salts which, in 
turn, very easily decompose, separating ferric hydrox 
ide or iron rust. The other product of decomposition 
is the normal ferric salt which, again, is attacked by 
the metallic iron and reconverted into ferrous salt 
This circle of operations may be repeated indefinitely 
As soon as a trace of iron sali is formed the action 
commences and continues, constructing from the iron 
and the air a coat of rust which grows as the metal 
under it diminishes. Thus heavy objects like swords 
lance-heads, armor, door-hinges and locks are, in the 
course of centuries, literally eaten up and destroyed. 

We see, too, why razors and many other things 
show not the slightest tendency to rust. Not only is a 
razor never brought into contact with acids, but when 
ever it is used it is moistened with soap suds which, 
being alkaline, neutralize any chance trace of acid 
and prevent its catalytic action. Keys carried by many 
persons remain bright for a similar reason. Such per 
sons exude—because of the immaculate purity of their 
souls, perhaps—slightly ammoniacal perspiration 
which neutralizes and makes harmless any trace of 
acid that may cling to their keys. On the other hand 
the keys of persons whose perspiration is acid are 
peculiarly liable to rust because the acid rubbed off 
the keys by continual attrition is continually replaced 

From the foregoing it is evident why a knife once 
used to peel an apple shows an incurable propensity 
to go on rusting. But apples are not the only source 
of the acid unconditionally requisite for the inception 
of the rusting process. Sometimes the carbonic acid 
always present in the air suffices, though it seldom at 
tacks metallic iron. Far more dangerous is the sul 
phuric acid produced in the combustion of coal. This 
does not exist in the air as vapor but is carried in in 
finitesimal quantities by suspended dust and soot. 
Hence both, but soot especially, are very effective pro- 
moters of rust. A polished steel plate left undisturbed 
in the air becomes dusty and soon begins to rust 
If it is examined with a strong lens at this stage. before 
rusting has progressed too far, the rust is seen to 
begin and expand from individual dust particles, usu- 
ally consisting of soot. 

Everyone knows that iron rusts must faster aboard 
ship and at the seacoast than in inland districts. 
This is usually attributed to salt reduced to dust by 
the breakers, but this explanation is not quite correct. 
If the experiment with the steel plate is modified by 
dusting the metal with pure rock salt obtained by 
pulverizing a clear crystal, increase of rust due to the 
salt is hardly perceptible. In fact, the rusting effect 
of sea spray is due not to its common salt, but to its 
much smaller proportion of magnesium chloride. In 
this salt chlorine is held much more loosely than in 
sodium chloride and under certain conditions it may 
separate in the form of hydrochlorie acid which sur- 
passes most other acids, including sulphuric, in power 
to initiate rusting. The same holds true of hydrobromie 
acid which occurs in sea water in the form of magne- 
sium bromide. 

Ocean spray is carried inland by the wind to aston- 
ishing distances. It is the chief source of the chlorine 
of our fresh-water streams and undoubtedly contrid- 
utes to the rusting of iron. The air of high mountain 
regions contains neither ocean spray nor soot, and 
there, consequently, the plague of rust is notably 
diminished. 

On the other hand it is searcely necessary to point 
out the important part played in the formation of 
rust by the mechanical transformation of surface pre- 
viously described. Dust and soot are easily wiped 
away from polished iron and steel and thus the first 
incentive to rusting is removed. Now, as iron, and 
especially steel, are hard enough to withstand mechan- 
ical injuries to their polish for a long period, bright 
steel and iron ware may long be kept free from rust 
by mere wiping and occasional washing and thorough 
drying. But when the surface has become at all rough, 
so that the dust cannot be completely removed, rust- 
ing soon begins unless the rust-producing influences 
ire combated by frequent renewal of the metallic sur 
face, as in knife cleaning. 

Mutatis mutandis, what has been said of rust applies 
also to the beautiful gray, green, or blue-green coating 
on copper and bronze roofs and art objects that is 
known and prized as patina. Here, however, the condi- 
tions are far more complex than in rusting, so that, 
with a great range of possibilities. it is sometimes 
almost impossible to form a clear conception of the 
process that has taken place in a given case 

Corresponding to the greater resistance offered to 
chemical action by copper and its alloys, in comparison 
with iron, patina is formed far more slowly than iron 
rust and years are needed to produce visible results 
This fact alone greatly increases the difficulty of ob- 
serving and analyzing the process, but the main diffi- 
eulty lies in the extremely variable composition of 
the materials which, though all alloys of copper, be- 
have very differently in respect to patination—so much 
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so that a very slight difference in composition may 
lead to a total change in the patina. 

For many years | have had in my care a number 
of medals cast in the same mold but of different sorts 
of bronze. They are slowly acquiring patina and 
already present a very variegated appearance, Some 
are blackened, others gray, still others greenish. The 
difference in the behavior of bronzes of slightly varied 
composition is shown still more strikingly by the 
eroups recently placed in the Berlin Thiergarten, Most 
of them still have the metallic color of newly “bitten” 
bronze castings, although the golden luster is distinetly 
dimmed, but the reclining staes at the entrance to the 
Hofjaegerallee already show plainly the greenish 
shimmer of incipient patination. Yet the difference in 
composition cannot be great, for weil-marked differ 
ences in tint would not occur in bronze of related 
sroups. 

Whatever may be the composition of the metal, a 
compound of copper is always the essential part of the 
patina itself. This alone has the peculiar blue-green 
tint which gives to true patina its artistic charm. The 
simplest case of patination may be observed, therefore, 
on the unalloyed copper of many old and a few recent 
palace and church roofs. Statues, also, are occasion 
ally made of copper, a celebrated example being the 
colossal figure of Saint Charles Borromeo at Arona on 
Lago (the lake of Como) Maggiore. But much old cop 
per is very impure and no observations have been 
made of the patination of really pure copper, such as is 
now produced by electrolysis. 

The chemical process of the patination of copper is 
related, but not precisely analogous to the formation 
of iron rust. Here also we have to do with the cata 
lytic effect of minute quantities of acid, but the action 
is less persistent and the formation of patina soon 
ceases unless it is maintained by fresh accessions of 
acid. 

With copper, too, the nature of the acid is not a mat 
ter of indifference as it probably is with iron. On 
copper sulphuric acid acts very differently from hydro 
chlorie acid or salts which evolve it, such as magne 
sium chloride. In both eases the first effect is the 
production of the normal cupric salt; but, while cupric 
sulphate is little affected by contact with metallic cop- 
per, cuprie chloride is decomposed as ferric salts are 
in the rusting process. The result is cupric chloride 
a salt of the suboxide of copper, which is then oxidized 
by the air to basie cupric chloride. The latter shows 
little tendency to separate into cuprie hydroxide and 
normal salt, which could again be reduced to cuprous 
chloride, but remains, for the most part, in the basic 
form. Copper patina, therefore, is not a hydroxide 
like iron rust. Now, as much of the acid is held in 
combination in the basie chloride the necessity of fresh 
supplies of acid to the continuance of the process is 
evident. 

As has been mentioned, cupric sulphate has but 
slight affinity for metallic copper, and it also shows 
little tendency to assume the basic form. Hence it is 
usually washed away by rain as fast as it is formed 
For this reason no true patina is formed on bronze 
in inland regions where atmospherie acidity is due 
chiefly to sulphurie acid, while near the seacoast, where 
the salt, or rather the chloride, suspended in the air 
evolves hydrochloric acid either spontaneously or un- 
der the influence of the sulphuric acid of smoke, patina 
develops steadily. This statement will be confirmed 
by a glance at the bronze statues and copper roofs of 
Hamburg, Bremen, Copenhagen, Stockholm, Chris 
tiania, and St. Peiersbureg. 

In this difference between the effects of sulphurie 
and hydrochlorie acids lies one of the great secrets 
of patina, which strangely seems to have quite escaped 
earlier observers. This knowledee enables us to anpre 
ciate as they deserve certain foolish assertions which 
continually reappear. 

I refer to the oft-repeated fable, told of both bronzes 
and paintings, that the artists of old knowingly used 
certain formulas designed to lead inevitably to the 
results which actually appeared later, and that they 
earried these secrets to their graves. Nothing can be 
more foolish than such assertions, which not only are 
entirely unfounded, but iead into wrong channels the 
endeavors of those who are seeking something better 
than our present knowledge 

The truth is that the bronzes of Greece, Rome, and 
Egypt became covered with patina because those coun 
tries lay on the sea coast exposed to ocean breezes. 
These bronzes thus acquired the chloride patina which 
forms to-day on the bronzes and copper roofs of Ham- 
burg and Copenhagen. 

“This explanation is not correct,” I hear the dissemi- 
nator of the nursery tale of lost secrets retort, “for 
the older bronzes of inland places, the statue of the 
Great Elector on the Schloss bridge in Berlin, for 
example, readily acquired patina, but the newer bronzes 
do noi.” 

The answer is very simple and the Great Elector is 
my best witness. In olden times the fuel of Berlin and 
other inland places was wood, and wood smoke con- 
tains no sulphurie acid worth speaking of. The only 
acids to which bronzes were exposed were the traces of 
hydrochloric acid, and chlorides evolving it, brought 
from the coast by violent winds. The result was a 
patina like that of the coast, but of slower growth 
But since we have been burning coal and thus throw 
ing into the air thousands of tons* of sulphurie acid 
this typical patination has ceased and has been replaced 
by the mechanical process of dust patination previously 

* The city of Hanover annually pours forth, in smoke, 4,500 metric tons 
of sulphuric acid, from which statement the immense quant'ties produced 
by Berlin and London may be roughly estimated, 
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deseribed, The effect of the sulphuric acid upon the 
copper is merely to roughen the surface and prepare it 
for patination by dust 

It is said that the Great Elector was formerly cov 
ered with a remarkably beautiful patina which was 
scraped off by a foolish commission, and that the noble 
bronze took umbrage and refused to renew the process. 

It is of no consequence whether this crime was com 
mitted or not, but if the statue formerly acquired 
patina and now refuses to do so, this proves clearly, 
not that it is made of bronze of secret composition 
which cannot now be reproduced, but that, though the 
bronze remains the same, atmospheric conditions in 
Berlin have changed and are no longer favorable to the 
formation of true patina 

Quod erat demonstrandum.—tTranslated for the Sect- 
ENTIFIC AMERICAN StrprLeMent from Prometheus. 


FRICTION CLUTCHES.* 
By Groncr A. F 
Every engineer is familiar with friction clutches in 


Poven 


Pia. 1.—ORDINARY CONE CLUTCH. 

one form or another. in fact, the ordinary cone clutch 
is a very old invention; it is only, however, during the 
last few years that engineers and others have seriously 
attacked the problem of designing an efficient clutch 
A search through the Patent Office records would show 
that there are numerous clutches patented, each of 
which (according to the patentee) is perfect and meets 
every requirement; but is this so? Let us look into 
the question as to what constitutes a perfect clutch. 
Mr. Walter Bagshaw, before the Institution of Civil 
®Pngineers (session 1886-7), stated the following to be 
the essential requirements of a clutch: 


Fia. 2—LEATHER-COVERED CONE CLUTCH, 


FOR MOTOR CARS. 


_ 1. Positive reliance at all speeds and under severe 
and sudden strains 

2 Ease in throwing in and out of gear while in 

motion, 

3. Freedom from shocks. 

4. Non-liability to wear or derangement. 

5. No tendency to work out of gear 

i. Last, but not least, moderate price. 

Prof. Hele-Shaw, in a paper read before the Institute 
of Mechanical Engineers in 1903, gives the following 
four conditions as being involved in the problem: 

il. The clutch must have sufficient gripping power. 

2. Undue wearing of the surfaces must be avoided. 

3. Provision must be made for conveying away the 
heat, when there is much slipping of the clutch, 


Pia, 3.—DISK CLUTCH, FOR LIGHT POWERS. 

4. Motion should be 
without shock 

Thus we see that, at the outset, we have to meet con- 
ditions which, according to mechanical science, we are 
unable to reconcile 

Speaking for having had considerable ex- 
perience in this matter, | do not believe there is a single 
clutch at present made which would meet all the above 
requirements under every condition it is possible to 
name. At the same time, I believe it would be possible 
to pick out a clutch from the number subsequently de- 
scribed, suitable to meet as nearly as possible the above 
requirements. provided that we know exactly under 
what conditions the clutch has to work. Let me give 


imparted to the driven shaft 


myself, 


* Technics, 
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an example or two to show what | mean. Suppose we 
have a high-speed motor always running in one direc- 
tion. developing a large horse-power, and we wish to 
fit a clutch so that the work may be stopped, enabling 
us to keep the motor always running: is it reasonable 
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Pia. 4.--THE BAGSHAW-ADDYMAN CLUTCH. 


to expect the type of clutch suitable in this case to 
work equally well when used to drive (say) a heavy 
rolling mill which is doing very excessive work, but at 
a low speed? Or should we fit an elaborate and ex- 
pensive clutch to a pulley on the line shaft in an ama- 
teur’s workshop, to do possibly less than 1 horse-power? 

I shall now describe a number of characteristic 
clutches, and give their advantages and disadvantages, 
and state under what conditions one type is preferable 
to another 

Take first the ordinary cone-clutech (Fig. 1). We 
here have the simplest form of clutch it is possible to 
make; one portion is keyed to the driving shaft, and 
the male portion slides on feathers on the driven shaft, 
the end of the driven shaft being carried in bush, which 
is secured to the driving portion of clutch. The ad- 
vantages to be derived from its adoption are: Low 
price, simplicity of construction, and small movement 


Fie. 5.—THE WESTON CLUTCH 


required to put in gear. The disadvantages are: De- 
struction of surface if allowed to slip much, constant 
end thrust on shaft, and liability to work out of gear. 
In Fig. 2, we have one of the many modifications of 
the cone clutch. This is a clutch much used in one 
form or another on modern motor cars. It will be 
noticed that a band of leather is secured to the outside 
of the male portion of the clutch, while on the inside 
will be seen a guard fitted to prevent oil from the en- 
gine or gear-box reaching the leather. With proper at- 
tention and careful usage, this clutch is fairly satisfac- 
tory, but is liable to be put out of use by oil getting on 
the leather, and by burning out—by no means a rare 
occurrence. Fig. 3 shows a type of clutch very suitable 
for light work. As shown, a disk of metal is cambered 
and attached to the sliding portion of the clutch which, 
on being pressed into the pulley, engages with this. It 


Fig. 6.—PROF. HELE-SHAW'’S CLUTCH. 


is only suitable for the very lightest of work, as the 
friction surface is so small. 

In Fig. 4 we have one of the many forms of drum 
expanding clutch, in which a ring or segments are 
forced into contact by wedges, right- and left-handed 
screws, toggle joints, ete. These ciutches work well 
when doing light work if they are not required to slip 
much. If much slipping occurs, undue wear and much 
heating take place, which make frequent adjustment 
necessary, and in time destroy the surface. In Fig. 5 
is shown the Weston clutch, in which the friction effect 
is produced by a number of circular disks, connected 
alternately with the driving and driven ends of shaft. 
With this clutch we might include the brush clutch, in 
which brushes of wire are thrust into a grooved plate. 

In my opinion, Fig. 6 shows a vastly improved form 


Fie. 7.—COIL CLUTCH (CLASS FP). 


of this clutch, due to Prof. Hele-Shaw. It will be seen 
that the plates and brushes of the preceding clutches 
have been replaced by corrugated disks of thin sheet 
metal alternately serrated on the outside and inside, 
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to fit into grooves cast in the driving and driv: por- 
tion of clutch. These clutches are made in vi ‘ous 
forms; some are air-cooled and others are inc seq 
and run in oil. From experiments made, it wou ap- 
pear that where there is much slipping, and for ,igh 
speeds, we have in this an ideal clutch. Whethe the 
plates are liable to rapid wear is a point we c: not 
now decide, as the clutches are so little known and 
have not had the test of time. 

We now come to an altogether different type of « ch, 
in which the well-known gripping power of a co. of 
steel or rope is made use of. 

In Fig. 7 we have the simplest form of this c¢! ch, 
in which a coil of steel with lugs at each end en; izes 
with a casting which slides on feathers and force. the 
coil on the cone, and thus causes it to wind up and 
grip. This clutch can be used to drive very heavy ma- 
chinery; it has now been in use for a number of yrs, 
and for its particular duty is found to be entirely «tis. 
factory. This clutch drives in both directions, a ; int 
in which it differs from other clutches of the me 
principle, which I have to describe. The only apparent 


Fie. 8.—COIL CLUTCH (CLASS B). 


objections are: space occupied; weight, and the amount 
of pressure required to put into gear. On this last 
point it must be remembered, that once the clutch is in 
gear, there is no end thrust whatever on the shaft 

In Fig. 8 is shown a type of clutch much in vogue 
for heavy work at speeds up to 150 revolutions per 
minute. The coil is still used, but it is fitted on a 
parallel drum, and is wrapped up by means of the 
bell-crank lever, this lever being pressed into position 
by means of the sliding disk shown. With this clutch 
there is always a certain amount of end pressure on 
the shaft, but at the speeds given this has not been 
found detrimental. When I mention that this type of 
clutch is used for reversing rolling mills (which are 
reversed, say, every thirty seconds), with drums 36 
inches diameter, and 19-inch shaft, with an area at 
coil head of 36 square inches, it will be seen that these 
clutches are capable of work which seems incredible to 
people unacquainted with their capabilities. 

The clutch shown in Fig. 9 has been designed to over- 
come the objections sometimes raised, of end pressure 
and unprotectedness of clutch. It will be seen that the 


Fie. 9.--COIL CLUTCH (CLASS D). 


principle is exactly the same, but the method employed 
for wrapping up the coil is different. In this case a 
vertical lever is attached to the cover plate of the 
clutch. This cover plate is slotted, as shown, so that 
any necessary adjustment may be easily made. The 
sliding portion engaging the lever is made spherical. 
so that when the clutch is in gear there is absolutely 
no end pressure on the shaft. As the clutch is entirely 
cased in and filled with oil, it is possible to work it 
with very little attention when once adjusted. This 
clutch picks up its load very smoothly, and is largely 
used for fitting to the pulleys of electric motors, when 
the work has to be stopped without stopping the motor. 

We now come to the last clutch shown (Fig. 1"), 
which I think is a radical departure from anything 


Fig. 10.—IMPROVED COIL CLUTCH, FOr 
MOTOR CARS. 


that has yet been made in the way of clutches. 
specially designed for motor-car work, and in pra rice 
works to the entire satisfaction of everyone. It wi | be 
seen, although the coil is still in use, that there are 
many features which are new. The chilled dru is 
made hollow, and in this drum are holes through w 
oil is drawn by centrifugal action right to the ~art 
where it is required. This is a point which, I ¢t! nk, 
will overcome much of the trouble caused by hea’ ns 
A lubricator is fitted to the cover, so that it is pos 
to feed the hollow drum with oil, although the n 
may be running at 1,000 revolutions per minute “he 
method of wrapping up the coil is clearly shown 


is 
hi 
th 
he 
hi 
er 
P 
Wedge entere here 
ti 
as 
po 
fo 
no 
br 
to: 
ar 
| j 4 di 
| ei i ~ | 
} bri 
| su 
th 
an 
pli 
th 
th 
tt 
no 
‘ 
WHA. thi 
in 
| by 
wh 
wo 
s 
| Hy] an 
\ 18 
lay 
| | | the 
| 
| cle 
| 
spr 
| the 
an 
wo 
I 
ver 
cro 
pre 
sec 
cro 
cro 
mo 
onl 
it 
tia 
art 
| | its 
mo 
tio 
aly 
| cor 
spr 
bes 
| <a 
| IT] m! 
— 
LES 
far 
is 


, 
ve por- 
Vi ous 
ne sed 
DU ap- 
o1 igh 
the the 
co not 
Wh and 
h, 
co! of 
en ves 
the 
up and 
ma- 
f years, 
ly itis- 
a point 
e me 


pparent 


amount 
‘is last 
‘h is in 
ft. 

vozue 
ms per 
of the 
osition 
cluteh 
ure on 
t been 
ype of 
ch are 
ims 36 
rea at 
t these 
ible to 


oO over- 
essure 
lat the 


ployed 
case a 
of the 
o that 

The 
erical, 
lutely 
itirely 
ork it 
This 
argely 
when 
motor. 

10), 
‘thing 


6 
is 
tice 
be 
e are 
im is 
ich 
art 
hink, 
ii ng 
ble 
tor 
‘he 
nd 


22, 1905. 


js en’ vely under the control of the driver. The weight 
has n cut down to a minimum, and when I say that 
the itch shown only weighs one pound for every 
hors power transmitted, it will be admitted that we 
hav: . clutch which should be in great demand by mak- 


ers all types of cars. 

r onclusion I must acknowledge my indebtedness to 
pro! Hele-Shaw for much information, taken from his 
pay» coacerning his type of clutch, and also to the 


Cor idated Engineering Company for the informa- 
tion hat has been given me concerning coil-clutches. 


T .£& MOTOR SPRING AND ITS CALCULATION. 


| so-called main-spring finds manifold application 
as e cheapest and simpiest means of mechanical 
por for small machines and apparatus. Known 
for: erly only in the watch and clock industry, it has 
no\ ecome an important adjunct in the most varied 
bra: hes and finds a field not only in watches but in 
mu boxes, phonographs, measuring apparatus, tele- 
rra; ie recorders, ventilators, rotary fans, mechanical 
toy-. automatic window shades and a myriad of other 
articles. Technicians and inventors are ceaselessly 
stri\ing for other openings which may be filled by the 
driving power of the coiled spring, such as motor cy- 
cles. autos, sewing machines, or other mechanical ap- 
pliances used in the domestic economy, but for the 
ni part with feeble results. 

funumerable costly attempts have been wrecked be- 
cause of the complete misunderstanding of the charac- 
ter of the motor spring. 

I-very man who considers himself an expert in this 
branch of mechanics could write a chapter upon the 
subject: upon the peculiar demands that are made upon 
the main-spring and how rarely, outside of the watch 
and clock-making industry, this spring is properly ap- 
plied. The object of this article shall be to set forth 
the essential and ruling features in the application of 
the spring. 

First, we shall consider its driving-power. It is by 
no means rare, in fact it is of weekly occurrence that 
the spring manufacturers are called upon to answer 
questions of this sort: “What will be the cost of a 
driving spring that will deliver 4, horse-power during 
three hours upon 100 turns?” 

This is only a sample question but the import is alike 
in all. Here then it is plain that the power delivered 
by the spring is looked upon as a constant quantity, 
which is a fundamental error. A spring completely 
wound up exerts its greatest power during the first 
few turns, delivering considerably less power at each 
subsequent turn as it runs down; even very strong 
and long springs afford a profitable service of at most 
18 revolutions. From this point on, the friction of the 
layers of the steel band against their neighbors con- 
sumes the remainder of the energy. In order to obtain 
a running period of three hours, it would be necessary 
to supply a corresponding train and a governor, and 
the friction of these added parts would be almost suffi- 
cient to absorb the whole power remaining in the 
spring, supposing even that the running work be as 
exactly constructed and as carefully put together as 
that of a watch; indeed, then the surplus power over 
and above that required to drive a gear up to 1,200 
would be very small indeed. 

Furthermore, the motive force of such a spring is 
very often calculated upon the cubic contents of the 
cross-section of the steel band or perhaps it might more 
properly be said to be estimated from such a cross 
section. We may declare this also to be an error, even 
though it may have all the appearance of theoretical 
correctness upon its side, particularly when it is based 
upon technical formulas; in other words, when the co- 
efficient of pliability is taken into consideration. 

Not infrequently we run up against another no less 
faulty opinion, that the spring, if given double the 
cross section, will exert twice the motive force, and this 
is stated without regard to the direction in which the 
cross section is to be increased. Bear in mind that the 
motive force of a hardened steel spring depends not 
only upon the superior quality of the material of which 
it is made, its thickness, and its width, but also essen- 
tially upon its length, upon the diameter of the core or 
arbor upon which it is wound, upon the ratio between 
its length and the diameter of the barrel inclosing it, 
and more or less upon the smoothness of finish of the 
exterior surfaces of the spring itself; for the friction 
of one turn of the spring upon its neighbors on either 
side is a factor by no means to be neglected. It is 
accordingly always better to try out a motor spring. 

We give below several important rules to be carefully 
hoted by the practical man in his application of the 
motor-spring. Inside the barrel, under normal condi- 
tions, the diameter of the winding arbor should cover 
about one-third of the diameter of the barrel. When 
completely wound up, the layers of the spring should 
fill out about one-third more of the space. The last 
one-third should be left empty for the expansion of the 
spring when running down. 

Should the barrel have, for example, a diameter of 60 
m! \imeters, then the arbor should measure 20 milli- 
Meters in diameter, and the unwound layers of the 
spring lying against the outer wall of the barrel should 
also measure 20 millimeters in thickness or 10 milli- 
mie'ers at each,extremity of the diameter. 

'n cases where new springs are to be made, it were 
far better to inform the manufacturer concisely con- 
cerning the uses to which the completed mechanism 
is 'o be put, and leave the calculations to him: if for 
any cause this proceeding is not desirable, then select 
a suitable gear work and have a spring of correspond- 

dimensions made. In such an instance an abun- 
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dant length must be given the spring so that it will 
certainly unwind at the very least enough turns to 
accomplish the work. The spring may be tried out by 
a provisional barrel or a wire ring. 

The spring may then be correspondingly shortened, 
the diameter of the barrel decreased, or the arbor may 
be treated in the same way, until the most favorable 
ratio is reached, thus lopping off all useless weight, 
and rendering the completed motor less costly to manu- 
facture. During these trials it will be demonstrated 
that the spring pulls more forcefully the shorter it is, 
and the smaller the diameter of the arbor about which 
it is wound. Such a showing will very naturally lead 
up to the mistake of reducing the arbor to the smallest 
possible diameter, which in the end may cause the 
inherent elasticity of the hard steel band to be exceed- 
ed, when rupture will most surely follow. The diam- 
eter of the arbor must measure from 20 to 25 times the 
thickness of the spring itself. 

A governing factor is also found in the relation of 
the thickness to the breadth of the spring. The wider 
the spring the less power it loses upon being repeatedly 
called into use, whereas a narrower and too thick 
spring loses its expansive force very quickly. In every 
case, therefore, the width of the band of steel of 0.50 
millimeter thickness should be at least 20-fold; of a 
spring gaging from 0.50 millimeter to 1 millimeter 
the width should reach at least 30-fold, and for any 
heavier gage the width should be at the very least 40 
times its thickness. As a rule no springs are made of 
watch- or clock-spring steel wider than 120 millime- 
ters nor thicker than 2 millimeters 

It has been found more expedient to employ two 
weaker springs placed in separate barrels rather than 
one of such abnormal dimensions. 

With due consideration of the above rule the caleu- 
lation of a motor-spring of the varying dimensions is 
very simple. The relaxed or run-down spring in the 
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Now calculate the number of turns of the relaxed 
spring as we have shown above by dividing the thick- 
ness of the spring into one-sixth of the diameter of the 
barrel. The difference between the two numbers of 
turns obtained in this way will give approximately the 
number of turns which the spring will force the arbor 
to make. The calculation of springs and correspond- 
ing trains of gear can of course not be demonstrated 
with such detailed exactness as to suffice for every in- 
stance. Accordingly the object of this communication 
will have been attained if an approximate conception 
of the governing principles has been gained.—From the 
German of Emil Riedel in the Allgemeine Uhrmacher 
Zeitung. 


A MACHINE FOR TESTING SPRINGS. 


Tuk accompanying engraving represents a machine 
that has recently been devised for testing large springs. 
It comprises, in the first place, a foundation consisting 
of a very long rectangular box of cast iron, the top of 
which is provided with tracks upon which run two 
smail carriages that support the extremities of the 
spring to be tested. This box contains a series of 
levers upon which bears (or from which may be sus- 
pended if desired) the testing table, b. From the sys- 
tem of levers, which performs something of the rdle 
of a weighing machine, starts a vertical rod, ¢, which 
actuates a steel-yard, d, in transmitting the changes of 
level of the table to it. Into the solid steel projections, 
e. in the center of the box are bolted four strong 
steel columns, f. and to the top of these is se- 
cured by bolts the bed plate of the hydraulic testing 
eylinder, o. The piston rod of the latter is designed 
to operate in one direction only, that is, downwardly, 
so as to exert its force upon the spring to be tested. 
After the test is finished, and it is desired to raise the 
piston to its initial position, recourse is had to two 
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1. Section. 2. 


barrel represents a ring having its outer diameter 
equal to that of the barrel, while its inner diameter is 
equal to two-thirds of the same line. Now if we mul- 
tiply, for instance, the mean diameter of the ring 
(which is five-sixths of its outer diameter) by 3.1416, 
and then by the sum of the turns, which may be very 
easily counted, we get the length of the band of steel. 

The number of these turns may also be obtained by 
dividing the thickness of the strip into the thickness 
of the ring in its relaxed condition, which, according to 
the measurements given above, must always be one- 
sixth of the internal diameter of the barrel. If then 
a spring were made from a strip 1 millimeter thick and 
placed in a barrel] with a diameter of 60 millimeters 
the length resulting from the following calculation 
would be 1.57 meters, viz.: 

5 x 60 60 «1 
X 3.1416 x —— 
6 6 
Cleared from fractions this member of the equation be- 
comes simply 50*3.1416*10—1.57 meters. By a suit- 
able transposition of the terms the thickne.s of the 
spring as well as the diameter of the barrel can be 
obtained from the length. 

It is, however, difficult to determine exactly the num- 
ber of revolutions that the barrel arbor will make be- 
fore the spring is entirely run down, or has exhausted 
its expansive energy. 

For this purpose the number of turns of the spring 
around the arbor produced by winding it up from its 
complete extension must be sought after, first deter- 
mining the mean diameter of the ring when wound up; 
from this the thickness of the ring which is wound 
upon the arbor is readily found. Now take the thick- 


ness of the ring found by comparative calculation in 
millimeters and divide it by the thickness of the steel 
strip already obtained, and the quotient will be the 
desired number of turns. 


General elevation, 


small auxiliary hydraulic cylinders, h, which are cast 
integrally with the lateral parts of the box. The water 
introduced thereinto drives before it the pistons, J, to 
the head of each of which is secured a transverse bar, 
j. The two bars, j, act in unison with the displace- 
ments of the rod, i, and, when they ascend, they raise 
the rod, i, and expel the water from the hydraulic cy- 
linder, g. of which the orifices have been opened. More- 
over, an automatic arrangement prevents the water 
from entering the small cylinder until after the said 
orifices have been opened. With the upper cylinder, 
the reverse is the case. 

The machine registers the sudden compression 
through the spring tested. In order to reach such a 
result, a seale is arranged at k upon a vertical rod 
placed at the side of the compression apparatus and 
attached to the bed plate. This scale is so combined 
that it can be regulated, at the beginning of the oper- 
ation, according to the type of spring to be tested. 
Moreover, the head of the hydraulic piston, as it de- 
scends, carries along with it a needle that passes over 
the graduated scale. This needle remains at the maxi- 
mum point to which it has descended at the moment 
at which the compression piston begins its ascent, so 
that the maximum stress is thus registered. When it 
is desired to make a test, the weight of the spring is 
read upon the steel-yard, and the latter is then regu- 
lated in accordance with the compression that it is 
desired to exert upon the spring, and which corresponds 
to a total weight acting upon the apparatus. After 
this, the piston is made to descend along with the trans- 
verse bars, i, until the head touches the spring with- 
os compressing it. This level is taken as zero. The 
screw that normally maintains the graduated scale is 
then loosened so as to permit of bringing the needle 
opposite zero, and the scale is raised in such a way 
that the needle shall touch a tappet fixed upon one 
of the bars, j. The screw is then tightened up, and 


| 
\ 
(i | 
9 
“ng | 
& 
} = 
| 7 4 
| 


244s SCIENTIFIC AMERICAN 


he tanipulation of the compre ion pump 
“0 ‘ owe ‘ on and compre the pring 
he tappe irries along the needle until the steel-yard 
dicates that the total weight or the desired compres 
on ha n reached 
ri erate hrow the apparatus into or out of 
gear a el or close the various valve ! mean 
of a hele lever The rods with double hread pet 
‘ n front of the machine permit of mounting the 
ni for test inder Variable conditions of tension 
7 I nation of the couplings of their extremit 


Translated from La Nature for the Sciextiri 


SUPPLEMENT 


THE STRUCTURE OF THE ATOM 


highly izgestive lecture on the Structure ot 
hie At delivered by Prof. J. J. Thomson, at the 
Koya tution recently, is a useful reminder that 
h spite ot the recent decision on the ibject of com 


piuisery Greek, Cambridge has not vet degenerated into 
a mere home for lost catise but continues to be the 
eudiny chool of mathematical physics in Europe 
In justice to the eminent men who have made the name 
of Cambridge of international renown, it is only fair 


fo point ¢ that the regrettable decision was due in 
the main to the intluence of he country clergymen 
Whose academical honot eldom extend to more than 
a second-class in the tripo though their vot power 


is the same as if they had all been senior wrans 


Up till recently the lack of equal advantages elsewhere 
for the study o ence has limited the number of good 
men, who have ought equivalent rainin ewhere 
rather than waste their time in satisfying the require 
ments of the Viear of Little-cum-go but in the ab 


ence of reform, the number of these is certain to in 


crease in the tuture In the meantime, however, so 
long as men of Prof, Thomson's originality direct the 
tudyv of pliysi« sat Cambridae thi diversion of good 


raw material in the shape of undergraduates will be 
minimized 

In opening his lecture, Prof. Thomson said that 
eight years ago he had bronght before them evi 
dence of the existence of nega ely electrified particles 
much smaller than atoms 


round numbers to about 1 1.000 that of the hydrogen 


atom \ very sugeestive fact concerning these parti 
cles Was that they appeared to le lentical, whatever 
the source from which they were derived. They were 
first found in highly exhaust tubes traversed by 
erecerietty and were atterward prove to eXist n the 
neighborhood of incandescent bodies, and of radioactive 


matter, and in that of metals exposed to violet lig 


However cerived, t 


! appeared to be always the same 

a fact which, in conjunction with their small siz ug 
vested that every atom might be constituted by a group 
of these corpuscles. He proposed therefore to discuss 
that evening what the properties of an atom would be 
it built up of these negatively electrified particles 
Since they were all electrified negatively, they tended 
to repel each other, and hence if an atom was a struc 
ture buily up of these as the ricks, something further 
must be present to serve as the mortar to bind them 
together This could only be positive electricity Un 
fortunately, very little was known as to the nature ot 
positive electricity, which was never found associated 
with particles of less than atomic dimensions his 
fact might be taken into account by assuming that the 


pasitive electricity occupied a sphere, inside of which 


the negative particles grouped themselves, a balance 
being struck between tl muthal repulsion these 
particles for each other, an heir attraction to th 

center of the sphere of po Ve electricity It the num 
ber of particl Wis sma the postition would 
occupy could be easily calculated \ single negative 
particle would occupy the center of he phere lt 
there were two particles, these would group themselves 
at opposite sides of a line through the center of th 

sphere, and having a length equal to the radius, Three 
particles would occupy the apices of an equilateral tt 

ingle, the side of which was equal to the radius of the 


sphere; while four particles would occupy the corners 
of a tetrahedron, and with five the distribution was the 
sume, with a single particle at the cente Six parti 
cles grouped themselves at the corners of an octahed 


ton, but with seven particles a new departure was mani 


fest. since t id not roup themselves at the cor 


ners of an octahedron with a si 


centra partict 


hut as a ring of five particles, with a single particle on 


each side of the plane ot this ring With eight parti- 
ele t Was natural to expect them to occupy the corners 
of a cube ut this arrangement Was unstable, and the 
actual arrangement. Was at the corners of an octahed 
ron, With two particles inside this at opposite ends of 
a diameter Here was evidence of the beginning of 
in outer sh of particles 

The results stated were obtained by ca \ n. and 
he had carried this as far as a determination of the 
grouping of twelve particles: but with large numbers 
he calenlation became roublesome, especially that 
oncerning the stability of any proposed arrangement 


The matter cculd, however, be carried further by ex 


perimental means, making use of floating magnets as 


suggested by Prof. Mayer These were magnetized 
needles caused to float vertically in water by sticking 
them through fragments of cork. The pole of a large 


magnet below the surface served to represent the mass 
of positive electricity The attraction of the floating 
magnets to the central point varied then nearly di 
rectly as the distance Throwing into a basin thus ar 
‘ tive of the magnetized needles. these ar 
ranged themselves at the angles of a pentagon, while 
six d not form a hexagon, but a pentagon with one 


n the middle \ heptagon of seven was unstable, the 
table form being a hexagon with the seventh at the 
center With greater numbers, outer and inner rings 
were formed; the number in the outer ring could, how 
ever, only be a certain proportion of the total, and to 
vet a large number in the outer ring a very large num 
er must be at the same time included inside this ring, 
as shown by the figures annexed 


Number in ot r 

Minimun 


From this it was evident that to get a large number 
ot particles outside the toial number necessary in 


erensed enormously 


From the table it was possible to see how any number 
of particles chosen at random would arrange them 
elves. Thus, if the number was 20, it would not be 


ossible to have 13 outside, as this would need 10 in 
ide, making a total of 23 The arrangement therefore 
could be 12 outside, and the remaining 8 would form 
an inner ring of 7, with one at the center. The table, 


of course, referred merely to particles in a plane, while 
the actual negative particles could move in three di 
mensions; nevertheless, the properties in the more 
complicated case would be quite analogous to the distri 

ition in a plane, as stated 

The group of 20 constituted as described might be 
looked at as formed by adding another “storey” to the 
group of 8 particles. Similarly, 16 outside particles 


would be stable with 20 inside, and to this could be 


added an additional ring of 1% so that by adding 
storey” to “storey,” or ring to ring, a series of “atoms” 
ould be built up. It was reasonable to suppose that 
toms” built up in this way would possess some prop- 
erties in common, or that certain properties of an orig- 
na rroup would reappear on the completion of an 
ulditional storey. This would be something equivalent 
to the periodic law, if the number of particles forming 
the atom Was taken as proportional to the combining 
weight 

Starting from thium and taking the elements next 
in order of combining weight, certain properties of the 

hium only reappear wien soditim and, later on. po- 
tassium are reached The way in which other proper- 


t 


ies might vary with the number -of particles—i, 


(8738) - 


with the atomic weight—could be illustrated bv the 
mod Thus, taking the case of 59 particles. These 
misht have 20 in the outside ring and 39 inside of this 


\dding one more particle. an arrangement of Z1 out- 
side would need 47 inside or 68 in all, so that with 


v0) particles the stable form had there 20 outside 


and 40° insicde The greater the number of particles 
inside the more stable the arrangement, and hence 
the “atom” of 60 particles Was more stable than that 


or of which, having the minimum necessary inside, 
would easily lose a single negative particle, so that the 
ttom represented by it should be strongly electro-posi 
ve When. however, the particles were increased to 
HS, the number inside, being 47, is again a minimum; 
ind hence this group should again be electropositive, 
while the addition of fresh particles would make it 
more and more electronegative till another minimum 
arrangement was reached, when there would be a sud- 
den and abrupt change to an electropositive arrange- 
ment raking the series of elements Li, Be, B, C. N 
O, and F, these became more and more electronegative 
as the combining weight increased; but at the next 
step—sodium—there was a “jump.” that element being 


strongly electropositive, just as occurred on increasing 
the number of particles in the model atoms 

Real atoms, on the view put forward, consisted of 
positive electricity and negative corpuscles. On this 
view, transformations of the atoms might occur, but 
the direction of this transformation depended upon 
the nature of positive electricity. On one view, as to 
the latter, the universe originated in separate particles, 
which aggregated to form existing atoms, while on the 
other it started as a single mighty atom, from which 
those now existing have disintegrated. Were the trans- 
formations now occurring taking place in the direction 
of greater simplicity or in that of greater complexity? 
If the answer was sought in the constitution of the 
model atom, there was a difficulty, since the direction 
of the transformation depended on the real nature of 
positive electricity, of which almost nothing was 
known. The point turned upon what happened when 
two of the spheres of positive electricity came together. 
if the positive electricity acted as an incompressible 
fluid, so that the resultant volume was double that of 
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either constituent, then matter began as a sing) 
plex atom, and had been transformed down in 


existing atoms If, on the other hand, the volun i 
the sphere of positive electricity was constan! ‘ 
units coalescing to form one of the same size as « ! 
of the original spheres, then the evolution had n 


place in the opposite direction, and the final stax 
the universe would be a single gigantic atom 

Even if the point in question were left open 
were a few features common to both courses of « 
tion. Prof. Thomson had calculated the arrang: 
of particles in stable equilibrium up to the numb 
12. The potential energy of such model atoms va 
with the number in the group, but not uniform 
curve having the general shape shown in Fig. 1 
sisting of a number of hills and valleys. The nun 
> Was at the top of a hill, while 6 was at the be 
of a valley. The corresponding atoms might be 
ened to stones resting, some on hills and others in 
leys. The former, if disturbed, would roll down 
n the va 
was stable. Hence in the evolution of the atoms th. ~« 


slope, while the equilibrium of those 


occupying crests on the curve of potential energy 
to disappear, and the stable elements collected at 
bottom of the valleys, so that, as in biological ey 
tion, many missing links must be expected 

The forces with which atoms acted on each ot 
and the kind of aggres 
mained to be discussed. The problem might be 
pared to that of the stability of a gravitational syst: 
the general solution of which had not yet been atta 
There was not even agreement as to the stability 
the solar system, though the general opinion of 
tronomers appeared to be that it was unstable, but 


tes that were permanent 


we should never live to find it out Maxwell had ma 
a very remarkable contribution to the discussion 
this subject in treating of a system like that of Sat 
and determining the stability of a system of satel] 
following the same orbit, and equally spaced ther: 
He had shown that for such a system to be stable 
planet must be enormously bigger than the satel! 
Taking the case of the earth, five moons of the sa 
size as the actual one might be spaced equally apart 
the same orbit and the system would be stable 
with six moons instability would arise; so the ea 
might in a way be said to be “saturated” with fi 
moons. Similarly, a given chemical element will «« 
bine with a certain number of other elements o1 
This peculiarity was not dependent on any special law 
of force, but held for a great number of different law 

The forces between the atoms arose from aitractio 
and repulsions between electrical charges and wert 
two kinds—electrical and structural. The system wou! 
be unstable if the atoms and the charges were at re 
The theorem applied, however, only to a state of r 
and not to steady motion, and, moreover, the oth 
forces might come into play to check the instabili 
Thus, if the corpuscles were moving in the atom, a ma 
netic field would be generated round the axis of rota 
tion, and electrified particles would then have great 
difficulty in crossing these lines of magnetic force 

For the combination of two atoms, he had found tha 
it was necessary for stability that the attractive force 
should increase as the distance increased. This effe: 
might be the result of the combined action of the nessa 
tive particles and the positive nucleus. For examp 
with a system such as that represented in Fig. 2, c 
sisting of a central positive charge, surrounded by thr 
equally-spaced negative charges, the action on a pa! 
cle of positive electricity placed at D would be a rep 
sion, since the two negative charges at A and B wot 
nevtralize each other, and the central positive cha 
being nearer to ) than was the remaining negative o: 
the resultant force would be a repulsion. With t 
positive charge at E. however, the total attraction « 
to the three negative charges would overpower the 
pulsion of the positive charges, so that the resulta 
force would be an attraction At some intermedia 
point equilibrium would be established. The nature 
the reactions resembled those obtaining on Boscovit: 
hypothesis, the attraction between two masses becomir< 
a repulsion when the two were less than a certain 
tance apart It differed, however, in that the phen¢ 
enon in question was apparent only along certain ax 
since a particle placed in the direction O B would 
repelled whatever its position. Still more complica 
models could be schemed, showing two positions 
equilibrium.* 

In such a case as this the equilibrium depended 
one of the atoms being electrified, but simil 
tions were also possible between non-electrified ator 
He would show an experiment to illustrate the | 
that two uncharged atoms might repel each other w! 
near together, and attract when further away r 
the force between the atoms in the molecule mish! 
divided into two types—the first, which might be ca 
the “E” type, depended on the atom having an excess 
positive or negative electricity; the second, the 


ar 


type. being independent of the charge, and depen 
only on the structure of the atom. He thought 
“E” type mainly instrumental in holding atoms olf 
ferent kinds together, the “M” type atoms of the sa 
kind. Taking such a compound as marsh gas Cll 
might be asked, Were the atoms charged? It was \ 
difficult to give a direct answer. but indirect evid: 
ted to the belief that in similar cases they were chare 
For example, certain compounds rotated the plan 
polarization even when not in the erystalline s! 
Such a rotation was easily comprehensible if the att 
were charged, but otherwise it was difficult to acce 
for the ph. nomenon, and especially for the magni 


*A model showing the phenomena in questiou was exhibited by I 
Thomson at the meeting, 
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he effect. Further, the spectra of compounds, if 
itoms were not charged, should be simply related 
the spectra of their constituents. This was not 
if to be the case. In short, two kinds of force were 
jiestion—one depending on the charges, and the 
on the structure of the atoms; the former being 
rally the more important. From a chemical point 
ew, in those combinations in which the forces 
« depended on the charges, it should be possible 
ibstitute a similarly charged atom of another ele 
without much disturbing the architecture of the 
ound as a whole. If, on the other hand, the hy- 
n atoms in marsh gas were held by structural 
the substitution of one by another element would 
the whole system, and was thus a much more 
us matter. 
h atoms built up as suggested in Fig. 2, the forces 
le of holding another atom in stable equilibrium 
{ be developed in certain directions only. These 
tions might be named “valency regions,” and the 
ral result would agree well with the hypothesis of 
t' Hoff and Le Bel as to the asymmetrical carbon 
which they supposed to exert attraction in four 
te directions. [n parallel with this view, it ap- 
ed from the model atoms that in certain regions 
would another atom be in stable equilibrium. The 
mist assumed that the attractive forces were con- 


to certain regions only, while the speaker sug- 
ed that the atoms exerted attractions all round, but 
ertain directions only could another atom remain 
able equilibrium, 

wo similar atoms were brought together so that 
valency region of one lay close to one on the other 
e two regions would be uninhabitable for other 
ms, but the remaining valencies in each would be 
lable. Compounds of this class would be repre- 
ed by H.C—CH. If two valency regions on each 
cided with two in the other, compounds of the class 
*—CH. alone would be possible: and, finally, if 
ee valency regions on each lay close to three on the 
er, but one valency region on each would be avail- 
ivbie. giving rise to compounds such as HC — CH. In 
h eases the carbon atoms were held together by the 

ictural forces already referred to. 
RAILWAY RATE REGULATION. ITS BEARING 

UPON PUBLIC TRANSPORTATION, 
By James L. Cowles, 


Our present system of making railway rates is tax 

ii\ion without representation in its most dangerous 
rm. ’—(Charles A. Prouty, Interstate Commerce Com- 
ssioner.) 

So vital has become this question of “Taxation With- 

ut Representation,” that a special session of Congress 
is to be called for its consideration this fall. All the 
various railway-raie bills hitherto presented, however, 
eave the present system of rates still in force, and con- 
tinue its application in the hands of the same irrespon- 
sible forces, 

In view of past experiences, it seems to be very clear 
hat only by the primary determination of rates by 
Congress can the present evils begremedied. 

Public transport rates are taxes levied for the sup- 
port of post-roads, railroads, trolley lines, publie high- 
ways. If a free, representative government is to con 

nue in this country, these taxes should be levied, pri- 
marily, by the representatives of the public in their 
various public assemblies. The common welfare de- 
mands, moreover, that the transport tax be determined 
on the cost-of-the-service principle, regardless of dis- 
tance, and that the tax be low, uniform, stable, the 
ume for aH persons and all places. 

From the foundation of the national government, 
Congress has always regulated the transport tax on the 

reulation of intelligence; letters, newspapers, periodi- 
ils. In 1863, while still engaged in the struggle for 

overthrow of slavery, Congress adopted the princi- 

e of uniform postal rates, regardless of distance, and 
ius guaranteed forever equality of postal rights and 
rivileges throughout the republic. This act also ex 
ended the postal service to the transport of a few 
irticles of merchandise in eight-ounce parcels. 

In 1870 Senator Sumner, of Massachusetts, congratu- 
ated the Senate that, slavery being dead, one more step 
might well be taken in behalf of a wider liberty by 
ie establishment of a uniform one-cent letter rate. 

In 1872 the postal service was extended to cover gen- 
ral merchandise. In 1874 the eight-ounce merchandise 
veight limit was increased to four pounds, with a rate 

one cent for each two ounces, which is one-half the 

ix now levied on merchandise. 

In 1885 Congress provided that publishers’ merchan- 

<e, newspapers and periodicals, should be transported 

om postoffice to postoffice throughout the country at 
rate of one cent a pound; this in parcels unlimited 
law either in size or weight and only limited in 
ractice by the size of the conventional mail sack par- 
from a pound to 200 pounds. And where free de- 
ery exists (save, curiously enough, in the cities of 
lication) this merchandise is distributed to the cus- 
mers of publishers and newsdealers, by the piece, 
thout extra charge. 

The publishers’ post offers a striking object lesson 

{0 a practical method of protecting the private citi- 

n and the general business interests of the country 

‘ainst the unreasonable and uncertain transport rates 

acted by the managers of our puwlic transport cor- 
orations—a striking object lesson as to the right so- 


on of the railway-rate problem 
In this case the publie corporation, 
United States, stands between the transport cor- 
oration and the citizen, determining at once the pay- 


‘e Congress of 
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ments to be made by the government to the transport 
corporation tor its service and the tax to be paid by 
the citizen to the government for its service. The cor- 
poration certainly secures its full dues. The smallest 
publisher and newsdealer pays the same tax, and re- 
ceives the same service as the largest publisher and 
the largest newsdealer. Any newsboy can arrange with 
the government for the transport of his merchandise 
on as good terms as the largest news company. The 
publishers of Augusta, Me., are as well off as to the 
transport tax levied on their produce as are the pub- 
lishers of New York, Chicago, or San Francisco. 

Once Congress has extended to the whole public the 
protection now enjoyed by publishers and newsdealers, 
discriminations in transport rates will disappear. All 
classes of persons and of business and all places within 
the established postal system will receive their sup 
plies and send off their produce on equal terms as to 
transport taxation. 

This does not necessarily require the government 
ownership or even the government management of 
transport agencies. The running of railroad trains, 
the construction and reconstruction of railroads and 
allied services, the employment and discharge of trans- 
port employes, may still be left in the present control. 
The sole loss to the railroad manager will be his power 
of irresponsible taxation, his power to give rebates, to 
enrich or ruin persons and places at his will. Hence- 
forth he will deal with the pubiic, not individually but 
en masse, in the person of the great public corporation, 
the United States government 

Congress already authorizes the Postal Department 
to hire mail cars. I[f contracts can be made for the 
use of a part of the public transport equipment, similar 
contracts can be made for the whole equipment, or any 
part of it. Every vehicle engaged in the mail service 
is necessarily engaged in interstate commerce, and is 
therefore subject to Congressional jurisdiction, 

The terms of these transport contracts may be very 
simple, so much per mile tor the flying space, so much 
per mile per vehicle whether full or empty. 

The reason for this common rate is clearly stated in 
the following quotation from a paper on “Railway Mail 
Pay” by Vice-President Clough, of the Great Northern 
Railroad “What costs the railroad company is space 
flying through the air, and this space costs the company 
nearly the same, regardless of how it is occupied.” 

The extension of the postal principle to general trans- 
port rates by the national government would be little 
more than the establishment, as a general law, of what 
has long been a common custom in interstate railway 
practice. It would insure stability of rates, freedom 
from discrimination, the possible reduction of trans- 
port taxation as improvements in transport machinery 
reduced the cost of the service rendered. 

In an extended postal service we find at once the 
solution of the railway-rate problem and that irresisti 
ble guarantee of equal rights to all which is the glory 
of the republic. 


THE STANDARDIZATION OF CHEMICAL 
ANALYSIS. 


Tur need of some system whereby chemical analysis 
may be standardized has been made the subject of ex- 
haustive treatment by Dr. W. F. Hillebrand and Mr. 
Clifford Richardson. It is nothing new for chemists 
to differ in the analyses of ithe same material, and 
they will never cease to differ by reason of human 
fallibility and the limitations of all analytical methods 
without exception, but unless two chemists are able to 
assay or analyze the same sample with results accepta- 
ble as a basis for buying and selling, the analysts suffer 
in the estimation of those interested in the transaction. 
[If similar want of accord is of frequent occurrence, the 
burden of blame may be shifted and the art of analysis, 
even the science of chemistry itself, fal] into disrepute 
among the unthinking. In any case the matter is one 
of grave concern in many ways, and merits the serious 
consideration of chemists as a body, 

We may analyze the causes for the variations shown 
in the analyses of the same, or supposedly the same, 
samples, and, neglecting the inevitable personal factor, 
find that in certain cases the sampling was incorrect, 
in others that the water was bad, the reagents faulty, 
their effect on the glassware used greater than had been 
suspected, or that of several methods for reaching the 
same end one or more are of doubtful value unless used 
with that knowledge which can only come of long prac- 
tice, sharpened by discriminating judgment. But in 
the ultimate analysis these distinct causes nearly all 
lead back to one stem root, some defect in the early 
education of the chemist, for which the institutions 
that are yearly sending forth young chemists supposed- 
ly fitted to do good work in their chosen lines, are re- 
sponsible. 

It will, of course, be asked: In what respect have 
their instructors failed toward these young men? A 
definite and comprehensive answer to this demand it is 
out of my power to give. The teaching of incorrect 
methods is neither wholly nor in large part to blame. 
The faults, if faults there be, are rather those of omis- 
sion than of commission 

Many inquiries addressed by Dr. Hillebrand to the 
participants in one series of analyses elicited the in- 
formation that few knew anything definite about the 
quality of the water they were using, though examina- 
tion showed it to be bad in a few instances, and on 
the border line in others. Still less was known as to 
the quality of the reagents, except that they came from 
reputable firms. One admitted that a flaky sediment 
showed in his ammonia bottle, but he used only the 
clear liquid above. If the sediment represented silica 
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from the bottle, as may well have been, what had be- 
come of the other constituents of the attacked glass 
unless they were in solution? 

Is a student ever required to find out by actual test 
how good his water is, and both the kind and amount 
of its contamination, if such there be? Is it customary 
to instruct him in the testing of his reagents and as to 
the character of the contaminations to be looked for in 
all of the more important ones, or is he allowed to go 
forth with the impression that the label C. P.. while 
not a flawless title, is a sufficient guarantee for all the 
demands of technical analysis? Is he, in fact, ever 
cautioned to find out, by actual test, the errors with 
which his work may be affected, due to imperfections 
in his tools of the kind just mentioned? And that with 
out such knowledge and the ability to make correction 
for the defects, or the courage to fight for better ma 
terials with which to do, he will occupy a false position 
with respect to himself, his employers and the com 
munity at large? 

Only by such exercises can the young worker gain 
any knowledge as to his own power to do good work, 
and acquire that proper confidence in himself which is 
so essential 

There is in many of our institutions woful lack of 
supervision of the work of each individual student. 
There are hundreds of little tricks of manipulation 
which the student cannot learn for himself, and which 
he should be taught by a conscientious assistant, hav 
ing little to do but devote his whole time to a limited 
number of workers. This brings me to the remark that 
no laboratory instructor should be required or allowed 
to do outside work, either for his superiors or himsel! 
so as to encroach in any way upon the time that should 
be given to those under his supervision. This would 
necessitate a very decided increase in the corps of in 
structors, so as not to deprive them of opportunity for 
research work. Once the fundamentals have been mas 
tered, the worker, correctly started, may well be left 
more to his own resources, but even then he should 
receive frequent visits for the purpose of guarding 
against relapse trom right ways, for giving needed ad 
ditional information, and answering the proper queries 
that are pretty sure to occur to a good student It is 
far better that the student should learn to do com 
paratively few things thoroughly, mastering the whys 
and wherefores of every step, than a great many super 
ficially and without acquisition of the underlying prin 
ciples. It is only the one thus thoroughly grounded 
who is in a position to use or devise short cuts without 
great danger 


OCCUPATIONS OF THE PHILIPPINE ISLANDERS 


A MaAJoniry of the Filipinos farm small tracts of 
land, and those living near the coast alternate this 
occupation with fishing. The women divide their time 
between duties of housekeeping and the weaving of 
hats, mats, and cloths, and are, therefore, included 
among those engaged in gainful occupations. This 
fact accounts for the excessive proportion of wage- 
earners, who form no less than 43.5 per cent of the 
civilized population. The number of female wage- 
earners in the Philippines is proportionately double 
that of the United States and three times that of 
Porto Rico and Cuba. Of the female wage-earners, 
nearly 70 per cent are returned as manufacturers, 
and the proportion engaged in agriculture and do 
mestic service is much less than the corresponding 
proportions for the United States. Of the male waxge 
earners, more than half are employed in agricultural 
pursuits, and so few are returned as manufacturers 
that the proportion of women empioyed in those pur 
suits is so large as to show that it is practically a line 
of feminine employment. 

Farmers and farm laborers constitute more than 
two-fifths of all who are engaged in gainful occupa 
tions. A much smaller proportion are engaged in man 
ufacturing and mechanical pursuits, while the number 
in professional service is exceedingly small, forming 
less than 1 per cent of the entire number gainfully 
employed. 

Among the Filipinos themselves there are 1,326 phy 
sicians, 676 priests, and 727 lawyers. Nearly one-hal! 
of the Chinese wage-earners are merchants or salesmen 
Of the foreign or white population a small proportion 
are engaged in agriculture, but most are found in the 
trades and professions. 

Sixty per cent of the population of the city of Manila 
are employed in gainful occupations. This rather re- 
markable proportion appears to be due to the fact that 
the foreign element is very large and the proportion 
of young children, smail. The figure, however. is 
much greater than for any considerable section of the 
United States, the closest approach being in the State 
of Wyoming, where the proportion of persons gain- 
fully occupied was 47.8 per cent. 


While it is probable that the part played by bacteria 
is not so important in the ripening of cheese as for 
merly supposed, the necessity for the lactic bacteria in 
acidifying the milk for the production of a good curd 
is well recognized. We also know that in some kinds 
of cheese molds are essential to produce the charac 
teristic flavor so much relished by some. In addition 
the supplying of certain bacteria, known as “langvey 
in Holland, plays a most important part in preventing 
the deterioration of the cheese, owing probably to these 
organisms keeping down the growth of objectionable 
forms by exhausting certain necessary food products 
This latest discovery is likely to open up a new field 
in the dairy industry, as, in a sense, it does away with 
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he necessity of Keeping out all deleterious organisms, 
ind permits a good product under conditions which 
otherwise \ mia ke impossible to manufacture 
cheese al a 


\ NEW SINGLE-PHASE RAILWAY EQUIPMENT.* 
\. CoLLins 
IN Kurope el ire several e.ectric railway systems 
in eration (hat are using three-phase alternating cur 
rm t ‘ known that here in America engi 
neers ha eld long and lovingly to the direct-current 
em Naturally, these opposed conditions have been 
le Cause f more or less discussion in railway circles 
tf home and abroad 
Phi phase railway) tems are not by any means 
thew and untried feature in traction work, but they 
have ml the test of time nee IS9S, three years prior 
to this date Siemens & Halske, of Berlin, Germany 
conducted the first tests at Charlottenburg on a short 
length of road with two overhead trolleys, the rails 
orming the third conductor, when cars were operated 
Aa VOIT iree- phase current at off cycles 
Then Brown, Boveri & Co... of Baden, Switzerland, 
pul into service an alternatine-curren system when 
they completed the Lugano tramways, the first ever 
installed for commercial use This has been in opera 
tion « i nee S905, and the uccess of this installa 
tion led to the construction of the Gornererat railway, 


per cent, and three-phase current at 7,000 volts and 
cycles, generated by the water-power developed at t 
White Lutschine, is transmitted by overhead wires 
transformer stations, which every 
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motor, especially where the profile of the track is irre 
ular, and the cars have to make trequent stops; agai: 
the rate of acceleration of cars operated by three-phas 
current motors is low when compared with the acceler: 
tion of direct-current cars; and further, wher 
induction large amount of curren 
is required in starting, although since the current an: 
voltage are not in phase, the total energy consumed 

relatively small. 


motor 
motors are used, a 


Opposed to these outward features are numerous ad 
vantages, the principal ones being the elimination 
sub-stations, where rotary converters change the alter 
nating into a direct current, which on railroad lines ar: 
essential; the ease with which a high-potential current 
can be stepped down by a stationary transformer on 
the car, and the economy with long-distanc 
transmission can be effected. American engineers hav: 
followed zealously the developments of the multiphass 


which 


induction motor for traction work, and have heen fully 
aware of its limitations as well as its possible exten 
s10ns, 

For several years past the engineers of 
Electric Company have bent their energies 
safe and sane solution of the problem, and as a resuli 
they have devised a type of single-phase alternating 
current equipment suitable for general traction work 
The motor under consideration fulfills the exacting con 
ditions imposed by the railway service, but what is yet 
more striking is its ability to operate on an alternat- 
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ALTERNATING-CURRENT MOTOR CAR. 


and it was here that the Swiss engineers felt that they 
had achieved a na cess, for the road was con- 
sidered a difficult test, having grades with a maximum 
rise of 20 per cent 
More celebrated than either of these is the Jungfrau 
railway, wh ome grades attain a maximum of 25 
ta ined h SCIENTIFIC \MERICAN St PPLEMENT. 


ALTERNATING-CURRENT MOTOR CAR. BALLSTON LINK, 


NEW SINGLE-PHASE RAILWAY EQUIPMENT. 


ot Switzerland; 
of Italy 


the Valtellina line in the northern part 
the Zossen road, on which the high-speed elec- 
tric tests took place, and a number of others. 

In the facts, our home 
engineers have shunned polyphase currents for traction 
purposes, for the that the induction motor is 
considered less economical than a direct-current series 


face of these demonstrable 


reason 


now in operation on the Ballston division of the 


ing current or a direct current with the same facility 


and economy, hence its wide range of usetulness and 
adaptability to direct-current trolley systems in cities 
and interurban extensions using alternating-current 
lines. 


This single-phase compensated motor equipment is 
Sche 
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22, 1900. 
iy railway, and is the first alternating-current 
ay in this country carrying passengers, demon- 
ng absolutely the feasibility of using a direct- 
nt system within the city limits and a single- 
current on the line to Ballston. 

» alternating-current motors employed are known 
he compensated type, so named in virtue of the 
vcter of the field winding, which fully neutralizes 
mpensates for the armature reaction. Both the 
ensated motors and control are designed for opera- 
on the 2,000-volt alternating-current trolley be- 
n the two cities and the standard 600-volt direct- 
nt trolley in Schenectady. 
e compensated motor is essentially a variable-speed 
vv. differing in this respect from the multiphase 
tion motor, whose constant-speed characteristics 
d it to be looked upon in this country as a serious 
icap to its successful employment in railroad work. 
peed-torque characteristic of the compensated mo- 
s very similar to thot of the direct-current series 
or, While its commutating qualities and method of 
rol have proven equally satisfactory 
i: construction the compensated motor consists of 
innular laminated iron field with a distributed wind- 
similar to that of an induction motor, and an arma- 
provided with a commutation similar in general 
hanical design to that of a direct-current railway 
or. Motors of this type are wound for 200 volts, 
permanently connected two in series, and are fed 
m the 400-volt secondary of an S0-kilowatt air-blast, 
padown transformer which is carried on the car. 
fhe distributed character of the field winding fully 
mpensates for the armature reaction, so that the 
wer factors are relatively high throughout the range 
yperation; moreover, it is so designed that at the 
running speed of the car, which is the condition 
uost frequently met with in suburban work, the power 
tor and efficiency are nearly at their maximum val- 
A high power factor is desirable, as it reduces 
-capacity and cost of the cenerating and distributing 
ystems, and more especiaily effects a material im- 
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and the commutating switch can only be thrown when 
the oil switches are in the off position. 

With equipments operating on both alternating and 
direct current power, it has been found preferable to 
utilize the standard series parallel controller, in order 
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rectly overhead, hence the necessity of interlocking oil 
switches and commutating switch to prevent trouble, 
should both trolley poles accidentally be up at the same 
time. 

The commercial development of the single-phase mo 


PREPARING THE SOLL FOR PLANTING, 


to minimize the weight of the controlling apparatus 
Such a method of operation does not give quite so high 
an efficiency when accelerating the car with alternat 
ing current as could be obtained with a potential con 
trol. This difference in efficiency, 
small, due partly to the inirequency of stops occurring 


however, is very 


PICKING HOP BLOssOMS IN 


provement in the regulation of the alternating-current 
exenerators, 

Unlike a direct-current system, which has a_ prac- 
tically constant potential at the sub-station bus-bars, 
rrespective of the load, the drop in an alternating-cur- 
rent railway system is cumulative up to and including 
the generator and engine regulation. It is desirable 
therefore to maintain as good a power factor as is con- 
sistent with good motor design, in order to limit the 
otal drop of the system io a reasonable amount. 

Motor characteristics that have been plotted for both 
iiternating and direct current running show that the 
peed torque for alternating-current running is equal 
o direct-current running in meeting the requirements 
ol railway work. Different from the multiphase induc- 

on motor with its practically constant speed charac- 
eristic, the compensated alternating-current motor 

ries its speed with its load, and is thus better adapted 
© operate trains over an irregular profile. 

The commutation of the compensated motor is sat- 

factorily secured, when running on either alternating 
uw direct current, by careful electrical and mechanical 
lesign, and without resorting to high-resistance leads, 
nd other expedients which are likely to give trouble 
n case of a sustained overload. There is a compara- 

vely small additional expense attached to adapting 
lternating-current equipments to run either on single- 
hase or direct currents, and in the Ballston line in- 
allation it is accomplished by the use of a standard 

’S direct-current series parallel controller used in 

unection with a commutating switch to change the 

eld connections and line fuses and cut out the step- 
oven transformer. 

The arrangement of these connections is shown in 
accompanying diagram. The commutating switch 
nterlocked with two main oil switches, one for the 
h-tension alternatjng current, and the other for the 

‘rect-current cireuit, the interlocking being so ar- 
ranged that only one switch can be closed at a time, 


A FOREST OF HOP VINES. 


upon those sections of the road equipped with alter- 
nating-current trolley, but chiefly it is due to the flexi- 
bility of the speed-torque curve of the single-phase mo- 
tor, Which gives a high efficiency of acceleration with 
series parallel control. 


tor is opportune at just this time, as steam railway 
managements are displaying great activity in acquiring 
n electrifying certain 


competing electric roads, and 
portions of their systems which are now operated at a 
loss with steam locomotives. 


\ CALIFORNIA HOP GARDEN. 
By JaXer 

Five hundred and thirty acres of verdant beauty in 
the lowlands of California’s golden heart, miles of 
swaying verdure in the sunlit region of prosperity and 
contentment, hundreds of willing hands and happy 
faces, the ringing laugh of childhood, the sonorous 
tones of middle age mingling with the subdued tones 
of later life engaging in healthful and profitable em 
ployment—this was the scene of Areadian simplicity 
which greeted my vision in a recent visit to a Cali- 
fornia hop garden in Yuba County. Impressive as an 
object lesson looking to development in a country so 
richly productive and so easily tilled, and which will 
give profitable employment to so many people 

The yield in vreen hops in this garden alone 
amounted last year to more than three million three 
hundred thousand pounds. The pick.ng alone of this 
prodigious crop cost $34,000, requiring the services ol 
fifteen hundred people for twenty days As hops ripen 
at different times in different localities in this highly 
diversified climatic State, hop pickers pass rapidly 
from one garden to another, usually putting in the en- 
tire season in this pleasant and profitable employment. 
Among them is numbered a conglomerate mass ol 
humanity. “All sorts and conditions of men,” women, 
and children are here represented. College professors, 
tudents of both sexes, and various nationalities, eager 
io earn the money with which to carry on their ambi- 
tious educational aspirations, and sober-faced men 
and women of good families, with their children of 
tender years, Japanese of both sexes, Chinamen, as 
well as entire families from sunny ftaly. 

Those pickers, irrespective of nationality, who are 
industrious, and deft of fingers, and who are picking 
hops for every ceat there is in it, will make as much 
as $75 in the season of twenty days. If they work 


LOADING TOPS 


A CALIFORNIA 


It has been found necessary on the Ballston line to 
provide double sets of trolleys, one for the alternating 
and the other for the direct current. The alternating- 
current trolley construction is off center, while the 
standard city and suburban trolleys are arranged di- 


FOR SHIPMENT. 
HOP GARDEN. 


to the end of the season, they are paid an additional 
ten per cent, but many pickers flit away before the 
entire crop is gathered in, finding fresh fields and 
pastures new, where picking is easier, and they can 
therefore work more rapidly A family of even mod- 
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est proportions can clean up a nice bit of money, for 
a small tot can pick hops. The hop districts—for the 
gardens are districted—must be picked clean before 
another district is allotted, Natural selection is exem- 
plified in the crews who work together, and social 
lines are strictly observed, but not only individual 
pickers, but entire families, return year after year 
to assist in the harvesting season. Hops are planted 
from slips, and when once growing healthfully, no 
change of plant is necessary, except for the gradual 
process of filling up the place of plants that have died, 
or in the case of securing better varieties, or those 
ripening in more convenient succession, The ground 
is plowed and harrowed, and every individual clod of 
earth is subjected to the most rigorous demolition 
until the ground presents a smooth, unbroken sur- 
face It is manured ummer and winter; and the 
manure, like all the material used in the propagation 
and preparation of hops for the market, including 
string, hop cloth, sulphur, ete., is purchased in car 
load lots. 

The vines run on cotton twine, supported by wire 
trellis: two wires are used, and are supported by red- 
wood poles twenty feet in height, one wire being 
placed at the top, and the other about six feet from 
the ground The poles are set in rows, about forty 
feet apart one way and abont fifty the other. In plant 
ing hops, a male vine is planted every tenth hill. It 
blooms, and scatters its pollen, when it has accom- 
plished its mission, and is torn down with the female 
or bearing vines when the crop is gathered. A most 
remarkable thing in the twining of the hop vine is 
that if must he tiwined with the sun; for if, in the 
elementary work, it is started the wrong way, it dog- 
gzedly refuses to go in that direction, but turns its 
face and follows the proper course On the other 
hand, if a morning-glory vine be planted in the same 
hill, it is just as persistent in going around the sup- 
port in the opposite direction, or from the sun, When 
the picking season commences, several strings are cut 
and the beautiful trailing vine, upon which it would 
seem impossible to find lodgment for another bloom, 
is carried over a box or basket, and the picker quickly 
and skillfully removes the blossoms and drops them 
into the receptacle prepared for them. Clean picking 
is a rule: and if in the box leaves or tendrils or any- 
thing but just hops be found, a black mark is entered 
against the picker, and if the offense is repeated the 
picker is given his time, with the additional intorma- 
tion that his services are no longer required 

In addition to the pickers, who are paid by the 
pound for their work, eighty-five additional men are 
employed in the gardens which [ visited, for hauling 
hops, working in the dry kilns, in the cooler and 
press rooms, as weighers, and various other depart- 
ments. Each afternoon the weighers go to the fields, 
where the hops are transferred from the pickers’ bas- 
kets to the seales, and after they are carefully weighed 
and recorded, they are loaded into great vans and car- 
ried to the drying kilns, where a half ton per day is 
dvied and sulphured: then to other vast buildings, 
where they are bleached and allowed to cool for sev- 
eral hours, when they are sent to the baling rooms, 
where they are pressed and baled. After the processes 
above enumerated they must be sampled and sold, 


EDUCATION OF THE PHILIPPINE TRIBES. 

In the Philippine census literacy was defined as abil- 
ity to read and write in any language, such as English, 
Spanish, or a Malay dialect, The reading of Spanish 
was discouraged trom the earliest times by the friars, 
who felt that it would result in a diminution of their 
authority. Therefore the majority of those reported 
as literate can read and write only in their native lan- 
guage. More than half of the population can neither 
read nor write in any language, and of the 44.5 per 
cent able to read less than one-half can write, while 
the number able to both read and write constitutes only 
one-fifth of the population at least 10 years of age. 
Only 1.5 per cent have received a superior education. 
Thus the condition regarding literacy closely resembles 
that of Porto Rico. Limited as are the educational 
facilities in the Philippine Islands under the best con- 
ditions, it is interesting to observe that the females 
have received tar less advantages than the males, for 
while about two-thirds of the males who were taught 
to read were also taught to write, only one-fourth of 
the females received equal instruction. At the lower 
age periods the proportion of those who know how 
to read and write increases, reflecting the marked in- 
crease in educational facilities for both sexes. The in- 
crease in the proportion for girls is especially note- 
worthy. The number attending school, as shown by 
the population schedules, is 811,715. This number far 
exceeds the returns shown on the school schedules, 
probably because the calendar year does not conform 
to the school year. The sex proportions among those 
attending school are 54.6 for males and 45.4 for fe- 
males. Those attending school are almost entirely 
persons of school age, more than half being between 
the ages of 10 and 14. Of the total number of children 
of school age 37.5 attended school. 

Males of voting age form nearly one-fourth of the 
total Christian population, and of this number only 
about one-third are literate. Ninety-seven per cent of 
the males of voting age are of Filipino citizenship. 
The most literate tribe is the Pampangan, nearly halt 
of whose males of voting age are able to read and 
write 

As was to be expected, the census returns show that 
there was a wide range in literacy among the various 
provinces, 
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THE SKINS OF FUR-SEALS.* 
By Cuartes H. STEVENSON, 


Tuere are two distinct groups of marine mammals 
commonly called seals. The members of one family, 
the Otaridw, provide the fashionable fur, and are 
known generally as fur-seals; while the Phocide sup- 
ply seal leather and oil, and are called seals or hair- 
seals. 

The northern fur-seal pelts on the market are of 
three sorts, viz: Alaska skins, Copper skins or Copper 
Island skins, and Northwest Coast skins. Of the 
southern pelts the principal varieties are the Lobos, 
the South Shetland, the Cape Horn, and the Cape of 
jood Hope skins; but the present yield of these is 
quite small compared with that of the northern skins. 
These several classes of pelts are distinguishable from 
each other and sell at different prices. The Shetland 
Island skins are the choicest, but they are now very 
scarce and are rarely on the market. Of those obtain- 
able in marketabie quantities, the most valuable are 
the Alaska skins; next are the Copper skins; and the 
Lobos and Cape of Good Hope skins are of least value. 

The pelage of the Alaskan fur-seal consists of a 
nearly uniform coating of dense, soft fur overtopped 
by coarse rigid hair of varying length. The coriaceous 
membrane is thin, pliable, and of light weight. The 
fur increases uniformly in thickness and fineness all 
over the body until the third or fourth year, when it 
is about three-eighths of an inch in length and is in 
its greatest perfection After the fourth year it grows 
longer and thicker on the neck and shoulders and be- 
comes thinner on the posterior parts, thus deteriorat- 
ing in value. The hair overtopping the coating of 
fur is longest on the back of the neck, where in case 
of four-year-old males it reaches a length of two inches 
or more; on the posterior parts it is shorter, and near 
the hind flippers it is usually less than an inch in 
length: on the limbs it is much shorter and less dense, 
and in some places quite absent. It is shed annually 
in August and September, new hair appearing as the 
old is cast. The process occupies about six weeks, and 
while in that condition the skins are known as 
“stagy,”’ and are of inferior value owing to the amount 
of labor required in the process of dressing. 

The Alaskan skins have constituted the greater part 
of those on the market since fur-seal has been fash- 
ionable in Europe and America. The Pribilof Islands, 
whence they are obtained, have probably yielded one- 
third of the total product of fur-seals for the last two 
centuries, and 80 per cent of those secured in the last 
seventy-five years. From the reports of the United 
States Treasury Department, it appears that from 
1870 to 1900, inclusive, 1,837,563 marketable fur-seal 
skins have been shipped from the Pribilof Islands, 
and the revenue to the United States Treasury has 
amounted to $7,812,036. 

The fur of Copper skins, from the Commander Isl- 
ands, is coarser and less dense than that of the Alaska 
skins,eand commands a lower price in the markets, 
usually about 70 per cent of the price of the latter. 
The pelt is also less porous than that of the Alaskan 
skins, this being especially noticeable in the process 
of working them preparatory to leathering. It is 
far more difficult to unhair a Copper skin, as the 
membrane is harder and stiffer and the hair more 
brittle 

Since 1871 the Russian government has leased the 
sealing rights on the Commander Islands under con- 
ditions similar to those in the Pribiloft lease. Follow- 
ing this, the number of skins secured averaged be- 
tween 35,000 and 40,000 for upward of twenty years, 
but during the last six years it has greatly decreased. 

The skins from Robben Island, in Okhotsk Sea, 
were formerly classed separately from those obtained 
on the Commander Islands, and were regarded as in- 
ferior, owing to the greater difficulty in removing the 
hair and the lighter color of the fur. Improved meth- 
ods of dressing and dyeing have lessened this differ- 
ence, and within the last fifteen years they have been 
combined with those caught on Copper Island and in- 
cluded in the term “Copper skins.” 

The Northwest skins are obtained in the North Pa- 
cific Ocean and the adjacent seas, and are the product 
of the so-called pelagic fishery, which has occupied 
so much atten’ion in diplomatic correspondence and 
in the public press during the last twelve years. Pre- 
vious to 1881 the output of this fishery never exceeded 
10,000 skins; then it increased until 1894, when the 
catch was 141,143 skins, and since then it has greatly 
decreased, the product in 1900 being 38,923. Notwith- 
standing the fact that the Northwest skins are from 
the same herd as the Alaska skins, they are of much 
less value, many of them being taken out of season, 
when the fur is poor and the pelt stagy. As a rule 
they are not so well cured as the skins taken on the 
islands, and have many raw spots, a result of their 
being salted in the foul air of the ship’s hold under 
indifferent supervision. They are readily distinguish- 
able from the Alaskan and Copper skins by the fact 
that they are all pierced by bullet, buckshot, or spear, 
furnishing another reason for diminished value. 

The Lobos Island fur-seal, at present the most 
numerous of all the southern members of this family, 
is obtained principally from Lobos Island, at the 
mouth of the Rio de la Plata, which is owned and con- 
trolled by the Republic of Uruguay. It is of a green- 
ish or yellowish-brown color, with sides of a darker 
brown, and the fur is comparatively long. The pelt 
is thin, rather spongy, and easy to work. Since 1825 
the right to take seals on the island has been leased 


* Extracted from U. 8. Fish ‘Commission Report for 1902, 
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under a system of regulations resembling somewha 
those in force on the Pribilof and Commander island; 
The annual product is from 15,000 to 20,000. Th 
total number of skins obtained since 1873 approx) 
mates 415,000, valued at $4,000,000, a remarkable oui 
put for an island covering less than one square mil 
in area. The rookeries on this island are the only one 
in all the southern seas which have been protected 
and they are also the only ones whose output has con 
tinued undiminished to the present time. 

The general color of the South Shetland or Cay: 
Horn fur-seal, according to Mr. Henry Poland, is ligh 
gray with a silvery hue; the neck and cheeks ar 
whitish, and the sides and belly are of a rich brown 
The fur is thick and heavy, and of a reddish or dee; 
pink color. The habitat of this seal is the islands ir 
the Antarctic Ocean, and it is more numerous on South 
Shetland Island than elsewhere. When in good condi 
tion this fur is the choicest on the market, its quality 
being much superior to that of the Alaskan seal, the 
high latitude and the rigor of the climate developing 
the tur into full perfection at the time when the 
seals seek those shores. During the seventies the 
skins of the South Shetland fur-seals sold for nearly 
twice the price of Alaskan skins, although, owing to 
the inferior quality of the leather, they are less dur- 
able. Since 1882 the receipts of Cape Horn skins 
have been small and irregular, ranging from 6,000 
to less than 100 a year. The high prices of the pelts 
have resulted in the searching of every accessible 
beach and rock in the southern oceans and the re- 
moval of all fur-seals that could be secured, their only 
protection being the severe weather, which often makes 
it impossible to effect a landing on the rookeries. 

The total number of fur-seals marketed since their 
introduction in the early part of the eighteenth cen- 
tury aggregates probably 13,000,000, of which 5,000,000 
were secured from northern localities and the remain 
ing 8,000,000 from the rockeries of the southern seas, 
the great bulk of the latter being marketed at Canton, 
China, a hundred years ago. At the present price the 
total value of these pelts would approximate $500.- 
000,000, but owing to their cheapness in the early 
years, when the greater part of them were obtained, 
the actual returns have probably not exceeded a tenth 
of that amount. 

In curing fur-seal skins preparatory to shipment it 
was formerly customary to dry them while held 
stretched upon the ground by the use of stakes and 
twine or by means of wooden pegs driven through the 
edges. It was often impossible to dry the skins thor- 
oughly in the damp climate of Alaska; and even when 
artificial drying was resorted to, it was frequently 
difficult to prevent them from deteriorating while en 
route to market. The drying process also made it 
dificult to unhair the pelt in dressing. This led, 
about 1855, to the salting of the skins, which is now 
the general practice. However, a few are dried by 
the natives along the mainland and on the adjacent 
islands of Alaska, a thousand or more being marketed 
each year. 

FUR-SEAL MARKETS. 

Previous to 1855 fur-seal skins were in little de- 
mand in Europe or America. The fur was not fashion- 
able and the skins were made into gloves and riding 
rugs, caps for cabmen and street peddlers, and even 
for the covering of trunks and boxes. Another use to 
which they were put when unusually cheap in the 
European market was to clip the fur from the skin 
and tan the latter for the generai purpose of leather. 
while the cut fur was either discarded or manufactured 
into napping for “beaver hats.” But few hats were 
made of this material after the adoption of silk felt. 

About 1825 the unhairing and dyeing of fur-seal was 
introduced, and although the article was very poor 
compared with the choice product of the present time, 
it was a decided advance over the former methods of 
dressing. Between 1855 and 1870, through experiments 
on the part of Messrs. Oppenheim & Co., and of Messrs. 
Martin & Tiechman, in London, and of Mr. George C 
Treadwell, in Albany, the methods of dressing and dye- 
ing fur-seal were greatly improved, resulting in an 
exquisitely soft and downy texture and rich dark- 
brown color, which was quickly adopted by the fash- 
ionable world for cloaks, jackets, muffs, trimmings, 
etc. So popular did the fur become that the demand 
quickly ran up from 10,000 skins in 1860 to 20,000 in 
1865, to 150,000 during the seventies, and 200,000 dur- 
ing the eighties at greatly increased prices. The high 
prices resulted in excessive drains on the rookeries 
and unwise methods of slaughter at sea, so that the 
quantity of skins obtainable now is very much less 
than ten or fifteen years ago, only 95,485 being handled 
in 1900, and the price is much in excess of what it ever 
was before. 

Previous to 1871 fur-seal pelts were comparatively 
cheap, the undressed Alaskan skin rarely selling for 
more than $4 or $5; but since that time the market price 
has greatly increased. In 1875 Alaskan skins averaged 
about $13 each; in 1880, $20; in 1885, owing to the 
large number received from the pelagic fishery, the 
price fell to about $16 each, but in 1890 it increased 
to $35, and in 1900 to $40. 

Since 1870 practically the entire world’s product ot 
fur-seal skins has been sold in London. Most of them 
are handled by Messrs. C. M. Lampson & Co., who re 
ceive consignments from the North American Com- 
mercial Company, the lessees of the right to take skins 
on the Pribilof Islands; from the Russian Sealskin 
Company, the lessees from the Russian government 
of the rights on Commander Island and Robben Reef 
and a large portion of the Northwest skins, Other 
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prominent firms in London handling skins are the 
Hudson's Bay Company, Messrs. Boulcher, Mortimer & 
Co., the consignees for Lobos skins, and Messrs. Cul 
erwell & Brooks, who receive many of the Northwest 
kins. 

The skins are duly catalogued, and public-auction 
ales are held at stated times during the year, usually 
n March, October, and December, when all the leading 
furriers of Europe and America are represented, the 
number averaging about 50. Generally the entire stock 
m hand is sold at each occasion. 

The consignments of skins are assorted according 
o the size, the tollowing grades being recognized: 


Name of class. Age. 
Wiss tO 10 years. 
Mididlings .. 
Middlings and smalls to5 years 
Large pups ovine 3 years. 


Middling pups 
Small pups . 


2 yeurs. 


Extra small pups.... | lyear. 
Rxtra extra small pupS.... .... wear 


The following summary, compiled by Mr. Alfred 
I’raser, shows the total number of skins offered at the 
London auction sales during each year since 1872: 


STATEMENT OF THE NUMBER OF EACH VARIETY OF 
FUR-8EAL SKINS OFFERED IN LONDON DURING 
A SERIES OF YEARS ENDING IN 1900, 


North- 


west 


coust. 


Lobos Cape 
Island. Horn. 


Copper 


Year, |Alaskan. island. 


rotal. 


5028 
9,269 


0 

10.000) 

41.808 

39.014 

55,263 

64,108 
121,018 | 177,697 
| 171,014 227,449 
| 57,842 | 104.470 
| | 30,651 99,095 
onl } 65,623 | 106,571 
46.178 114.914 
44.0008 6201 | 102041 
42,829 7.82 95,485 


+ The 1896 skins were sold in December, 1896; no 1897 skins were 
sold until March, 1898, 


Previous to 1820 no market existed for fur-seal skins 
in the United States, and practically all of those re- 
ceived trom the Southern oceans were reshipped to 
China, either direct or by way of Europe. In 1822 Mr. 
Denison Williams, a cap manufacturer of Albany, N. Y., 
introduced fur-seal caps to the trade. From a manu- 
cript written by him, and now in the possession of 
Mr. Samuel Williams, we have extracted the following 
notes in regard to the development of this business: 

“In 1822 the first fur-seal came into our market \t 
that time no one knew a process of removing the hair 
from the fur, therefore we made them into caps with 
the hair on, which took well. The next season we used 
large quantities of fur-seal, and atter a number of ex- 
periments succeeded in removing the hair, greatly in- 
creasing the value of the fur, Those skins were from 
the South Shetlands, then just discovered, and were 
the finest ever found, The next season we prepared a 
lot of hair-seal caps which took well in the Southern 
markets. In the fall of the following season (1825) 
we snueceeded in coloring both the fur-seal and the hair- 
eal skins, the first ever colored in this country, thus 
enhancing their value 100 per cent.” 

Mr. Williams was quite successful in the fur-seal 
cap business, establishing agencies in Boston, New 
Orleans, and Nova Scotia, and having made a net profit 
of $60,000 in four years, retired in 1827. The business 
was continued by Mr. Williams’s former associates, 
Messrs. Packer, Prentice & Co., who built up a large 
trade, their manufacture of various furs in 1831 
amounting in value to half a million dollars. In 1833 
Mr. George C. Treadwell, who in later years enjoyed so 
prominent a reputation in fur-seal dyeing, began dress- 
ing the skins, and in a few years others embarked in 
the business, making Albany the principal center in the 
United States for this industry. Fur-seal skins consti- 
tuted a large item in the business, 20,000 being un- 
haired and dyed in a single year, nearly all of which 
were used in the manufacture of caps. Previous to 
1835, most of the skins were dyed “London brown.” 
In that year Mr. James Chase, of the Treadwell com- 
pany, discovered how to give them a dark plum color, 
and afterward deepened it to a deep sable hue, 

The skins were obtained from the South Shetlands 
and other places in the vicinity of Cape Horn and from 
various places on the west coast of Africa. With the 
decrease in yield from these localities about 1840, the 
business at Albany began to wane, and finally fur-seal 
skins became so scarce that nearly every manufacturer 
ceased using them. Mr. Treadwell continued their use 
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for caps and gloves, obtaining his supply of raw skins 
from the occasional lots received trom the southern 
seas, supplemented by shipments of Pribilof skins trom 
London. 

The attention of Mr. Treadwell having been called 
to the growing demand in London for fur-seal sacques, 
he began dressing and dyeing the skins for the trade 
in the United States. He did not produce the seal-black 
fashionable at the present time, but a reddish brown, 
which became known as seal-brown. This product gave 
excellent satisfaction, the dye retaining its bright color 
without fading. Meeting with sufficient demand for 
his output, he did not attempt to secure the black shade 
of color finally adopted by the London dyers in response 
to the demands of fashion 

Mr. Treadwell was the only fur-seal dresser in this 
country up to the year 1878, when Mr. J. D. Williams, 
ot Brooklyn, the son of Mr. Denison Williams, referred 
to above, began dressing and dyeing the skins a dark 
brown, similar to the London color. At the present 
time, the sons of the late Mr. J. D. Williams, above 
noted, are the only fur-seal dressers and dyers in this 
country, although there are many who redye skins. 
The reason fur-seal skins are not dressed and dyed 
more extensively in the United States is not due to 
the high cost of labor here, for that is more than 
counterbalanced by the 20 per cent import duty on the 
prepared skins; nor is it due to the lack of expert 
workmen. The principal reason is that the raw skins 
are sold in London and harmonious co-operation exists 
among the fur brokers, fur dressers, and bankers there, 
so that a first payment may be made on skins pur- 
chased in the fall, and most of the purchase money he 
withheld until the skins have been dressed, dyed, and 
made ready for manufacture six or eight months later 

In estimating the industrial value of the manutacture 
of fur-seal articles in the United States, seven of the 
principal furriers made affidavit in 1892, as follows: 

“The number of Alaska fur-seal skins that are im- 
ported annually into the United States, after dressing 
and dyeing in London, is, upon the basis of the impor 
tations during the past ten years and upon a catch of 
100,000 skins at the Pribilof Islands, correctly esti 
mated at 65,000 to 75.000. The value, before paying 
duty thereon to the United States, of each dressed and 
dyed fur-seal skin so imported, may be said to range 
between $15 and $50, with an average value during 
the past ten years of about $25 per skin. The wages 
paid annually to people engaged in the manufacture and 
remodeling of seal-skin articles are, on an average, 
about $7 a skin, or upon 70,000 skins, $490,000. The 
profits made annually by merchants, wholesale furriers, 
and retail furriers amount to about $30 a skin, or upon 
70,000 skins $2,100,000. The amount of silk consumed 
annually in the manufacture in the United States of 
70,000 fur-seal skins into articles and in the repairing 
of these articles may be estimated at $150,000 to $200.- 
000. All silk which is being so consumed at the pres- 
ent time is made in the United States. Working men 
and women are employed in the industry of manufac- 
turing seal-skin articles in the United States as follows: 


Classification. Num- Wages per 


ber. diem. 
| 
| 
Fur-cutters (i. ¢., people who trim, repair and! 
prepare the general shape of skins). | 1,200 33.50 to $4.50 
Nailers (i. e, people who stretch and nail) 
skins into shape on boards). HOO | 20 2.50 
fewers and finishers (i. e , people who put the 
article into final shape ooo] 1500 | 1.0 2.00 
Those who machine skins (i. e.. remove the, 
portion of guard hairs left by the un-| 
hairers) 60 2.00 


“The fur-cutters represent skilled labor of a high 
order. No account is taken of porters, clerks, salesmen, 
etc., employed in the large establishments,’’* 

Owing to the smaller quantity of skins received on 
the market at the present time, the number of persons 
employed in manufacturing them into garments is 
much less than in 1892, probably not over 60 per cent 
as many. The total number of persons actively em- 
ployed at present in various parts of the world in han- 
dling fur-seal skins from the live animals to the finished 
garments probably aggregates 4,000, and the total value 
of the product $6,000,000 or $8,000,000 annually. 

METILODS OF DRESSING AND DYEING. 


The present method of dressing fur-seal skins repre- 
sents the highest development in the fur-dresser’s art. 
The difference in appearance between a raw and a fin 
ished pelt of beaver, otter, or muskrat is comparatively 
small; but the raw fur-seal skins, as received at the 
fur dresser’s establishment in their dirty and unsightly 
condition, bear little resemblance to the finished prod- 
uct delivered to the garment manutacturers. The fol- 
lowing account of the present methods of dressing 
these skins is based on information furnished by fur- 
dressers of New York and London, and especially by 
Mr. Samuel Williams and Mr. Max Bowsky, of New 
York city: 

The moist skins are first freed of salt and then 
“blubbered,” consisting in placing each skin, fur down, 
on an inclined wooden beam somewhat like a tanner’s 
beam, and with a two-handled knife removing all par- 
ticles of blubber, flesh, and other extraneous matter, 
care being taken that no cuts or uneven places are 
made in the pelt. These blubber scrapings are oleagin- 
ous and are usually handled by manufacturers of oils 


* Fur-seal Arbitration, Washington, 1895, Vol. ILL. p, 526. 


and greases. The skins are soaked in cold water over 
night and then washed in strong soap water, the 
amount of washing depending on the condition of the 
pelt, some pelts standing more than others, too much 
washing loosening the fur, Whale oil soap was form 
erly considered necessary for this, but its use is now 
almost abandoned. After the washing, the skins are 
placed on a beam with the fur side up and the grease 
and water removed by scraping or pressing with a 
beaming knife 

Then comes the depilation or unhairing, the most 
difficult and important single step in the process. In 
preparing for this, a slight difference of practice exists 
among the various dressers. Usually after the wash 
ing, as above noted, each skin is stretehed and sewed 
with heavy cord to the rim of an iron hoop and sus- 
pended in dry atmosphere until thoroughly dry, usually 
requiring several days. Next they are soaked in cold 
water trom one to three days, the length of time 
varying according to the condition of the skin and the 
temperature of the water. On removal the fur is dried 
and the skin made quite warm, doubled together, and 
sweated in a warm place from one to three hours or 
until the hair commences to start. In some establish- 
ments the drying of the skins on iron hoops is omitted 
entirely, and the fur is dried and the moist pelt warmed 
and sweated as above noted immediately after the 
Washing process 
. When the skins are in good working condition, the 
picker or unhairer bends several of them across boards 
by the side of a stove, and thus warms and dries the 
fur side, keeping the skin side moist in the mean- 
time. Each skin while warm is successively placed on 
the unhairer’s beam, pelt side down, and the hair 
removed by using a dull knife of soft metal, known as 
a picker’s knife, the workman grasping the hair be- 
tween the knife and his thumb, the latter being pro 
tected by a rubber cot Iextra force should not be used 
in case the hairs do not yield readily, for they are liable 
to break off: but the pelt should be again moistened 
and the fur side warmed After a portion of the 
skin has been unhaired, it is necessary to warm an- 
other part of it at the stove, keeping the pelt moist as 
hefore, and the operation is continued until the entire 
skin has been unhaired In order that the hairs may 
be easily removed, it is necessary to heat the skin to 
the limit which it will stand without injury, and much 
experience is required to determine this limit Many 
skins have been so injured in the unhairing that the 
fur loosens and readily comes out after a few weeks’ 
wear. 

For economy of time, a workman generally operates 
on three or four skins at the same time, unhairing 
one while the others are warming. The hairs must 
be pulled out and not broken off. Care is also taken to 
avoid removing the fur with the overhairs, and thus 
leaving bare spots on the pelt ven after the above 
process stagy skins retain many short or second-growth 
hairs which reach a short distance above the fur. Many 
of these may be removed by the picker warming the 
skin and passing a dull beaming-knife rapidly over 
the tur. When the skins are very stagy they are some- 
times unhaired in part from the skin side. The roots 
of the hair penetrate the membrane farther than those 
of the fur, and when the skin is pared down thin the 
hairs may be pulled out by grasping the base of the 
roots. 

The skins are next stretched and nailed on board 
and dried very hard, the drying continuing from two to 
live days to remove every particle of moisture. On re 


moval they present the appearance of thin, uneven 
boards with little curls of brown fur on one side; these 
may be cracked or split by a person walking on them 
almost as readily as though of wood, 

When opportunity presents, the dried skins are 
dampened on the pelt side with tresh or salt water and 
skived or shaved on a beam with a currier’s knife to 
a thin ven surface Salt is used in the water to 
prevent the fur from coming loose, but too much salt 
‘cuts’ the leather, and its use is not desirable except 
in hot weather. Some dressers postpone this shaving 
until after the fur has been dyed, but others are so 
annoyed by the grease coming out of the thick mem 
brane and interfering with the dyeing of the fur that 
they thin the pelt at this stage of the process, The 
pelts are stretched and partly dried, being “worked” 
in the meantime to prevent their drying stiff and 
hard 

The pelt side is then covered with butter or other 
anima! grease, and the skins are softened or leathered 
by tramping them in tubs, with a quantity of fine or 
veneer hard-wood sawdust, or in a tramping machine 
built on the principle of a fulling mill. This leather- 
ing is afterward continued until the grease is driven 
thoroughly into the pelt, requiring from two to four 
hours in either the tramping tub or the fulling ma- 
chine. The skins are then cleaned free of grease by 
revolving them with a quantity of fine sawdust, and 
this is in turn removed in the beating drum, thus ter 
minating the operation of dressing. 

Next comes the dyeing process All holes and defec 
tive spots are first-mended. If the pelts have been al 
ready partly shaved, a sheet of paper is pasted on the 
flesh side; but if the pelt has been left thick, as is 
commonly the case, the paper pasting is omitted. The 
fur is treated with an alkali solution, followed by an 
acid mordant, for the purpose of “killing” the surface. 
Each establishment has its own formula for making 
the dye, the secret of which is usually carefully 


guarded. Formerly the fur was frequently bleached to 
a golden hue by means of chloride of calcium or per- 
oxide of hydrogen, or, as was the usual practice in the 
United States, by a brushing of aqua fortis, over which 


| 
| 
— } 
| 
1872 96,283 7,182 16,312 7.000 320 127,097 
101.248 21.014 | 6.956 9.000 139,749 
1874 0,150 30.349 | 8.600 146,451 
1875 99,654 34.479 3.575 8.179 9.500 155,300 
1876 | 90,267 83,208 4,097 11,853 6,506 145,321 
| T5410 25,580 1,945 13,056 7.631 123,482 
378 .... | 19,000 3.610 12,301 237 145,046 
1379 100,036 28.211 15,427 12,205 12.180 168,249 
| 100161 13,501 14,836 17,662 184,045 
99,921 45.209 16,573 13,569 13,164 188.4365 
18s? 100.100 34111 23,765 13,200 187,820 
1483 75.914 | 36.500 12/861 1,655 | 139,474 
1384 W887 26.675 16,288 6,743 | 169,705 
ee 9719 | 48,929 20,265 10,953 3,404 183,270 
41,752 33,975 13,667 909 190,213 
1387 
1888 
1390 
1803 
1807 
Sus 
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ot irons were immediately passed: but this color is 
no longer fashionable In most establishments the dye 
tor the ends of the tur consist of various combinations 
of copperas, alum “alt itharge, antimony, copper dust, 


verdigris, red tartar or argol, and salmiac. The ground 


color is formed of combinations of logwood, hippuric, 
fustic, nutwall, and iron liquor, in varying proportions, 
according to thy \perience and fancies of the dyer 
Phe fur rrepared for coloring by the application 
ofa lime solution Then the surface coloring is applied 
with a lar rush, the points of the fur being care- 
tully covered to the required depth. After lying folded, 
with the point ouching each other for 6 to 12 hours, 
the skins are hung up and dried When dry this dye 


lorms a thin laver or crust, which broken and beaten 


out with rattan sticks Other coats of dye are then 


necessively applied, dried, and the crust removed until 
he desired effect is) secured For the light) brown 
hade formerly popular, 18S or 20 coats of the dye were 
Necessary but for the very dark shade popular at 


present fewer coats of a much stronger dye are used, 


the usual number applied being S or 10. Some years 


imo a proce of dyeing was introduced by which the 
fur was dipped into the dye, which in this case must 
me hot Fewer coats were necessary and a more bril- 
liant color was imparted, but the texture of the fur 


vas injured to some extent by the hot liquid 

When the desired shade is reached for the top of the 
fur, four or five coats of the more delicate dye are sue- 
cessively brushed on heavily and tramped in, forming 
a base or ground color In tramping this ground color 
in, two pelts are placed together on the floor with the 
fur sides against each other, and the dyer lightly treads 
The skins are thor- 
oughly cleaned with sawdust and all superfluous dye 


on them for two or three minutes 


removed, The pelt is then moistened with water and 


aved down to the required thinness, removing all 
supertinous flesh and leather and leaving the pelt 
clean and free from dye, The skins are revolved in a 
leaning drum, with maple or other light-colored 
veneer sawdust for several hours, and on removal, and 
atter beating free of sawdust, are ready for manutac- 
ture into garments 

While the foregoing is the general process, it is neces- 
ary to vary it for different skins, and successful dress- 
ing and dyeing require long experience and much 
judgement Owing to the necessity for drying the skin 
a number of times in the dressing, and also after the 
application of each coat of dye, the length of time re- 
quired for both operations is six to eight weeks, The 
expense of this work in London is about 14 shillings, 
while in New York, owing to the higher price for labor 
and materials, it is about $5 for each skin, 

No matter how carefully the unhairing process is 
performed, a number of hairs are broken off near 
the surface of the fur, and there remain many of young 
xrowth and not yet above the surface, detracting from 
the beauty and softness of the fur, but adding thick- 
ness and durability, owing to the protection afforded. 
In the early history of fur-dressing in England and 
\merica these tew hairs were left in, but when fur 
eal increased in fashion it became important to have 
the fur as free trom coarse hairs as possible From 
ISTO to about ISS2 the few hairs remaining after the 
process of depilation were removed commonly by hand 
labor, a slow and expensive process Most fur manu 
Blowing 
open the soft fur with her breath, the operator cut 
off the stiff, extended hairs with small shears, re 


facturers employed girls to “pick” the skins 


quiring one to five days for one person to complete a 
single skin 

Since 1883 most of this work has been done by com 
plicated mechanism which accomplishes the work as 
effectually and tar more expeditiously, In this process 
the skin is bent across the upper edge of a vertical 
board and the soft fur blown aside and divided by a 
thin, wide current of air from a bellows, when a pair 
of small knives descend and cut off the stiff, upright 
hairs rhe knives are raised, the skin advanced the 
fraction of an inch, and the operation repeated until 
the entire surtace is gone over, requiring about one 


hour to complete an average skin This removal of 
the short hairs is invariably postponed until after the 
dressing and dyeing are completed 

On the adoption of fur-seal as a fashionable material, 
about 870. and the great increase in price which 
quickly ensued, many substitutes were introduced, and 
since then tew furs have been so frequently imitated. 
These were prepared from numerous cheaper furs, as 
otter beaver nutria, muskrat, cony, and even sheep 
lhe otter, beaver, and muskrat imitations were fairly 
suecesstul, especially for the manufacture of caps, 


gloves, and trimmings rhey were not satisfactory 
tor cloaks, the membrane being too thick and too weak 
to trim down sufficiently thin The garments looked 


well at first, but soon showed wear, especially at the 
eams, and the dye faded \ large market was de- 
veloped on the continent of Europe, especially in Ger- 
many and Russia, for tur-seal imitation prepared from 
muskrat pelts, this cheap substitute greatly injuring 
Owing to the 


the market for the genuine materi 
seneral dissatisfaction resulting from their use, these 
imitations were gradually abandoned by reliable fur- 
riers, and with the exception of that made from the 
French cony or rabbit, and known as “electric seal,” 
China seal,” “Canadian seal,” etc., fur- 
mitated at the present time, 
except for trimmings and small articles. 


coast seal, 


eal is not frequently 


The power coing to waste at the Victoria Falls on 
the Zambesi River, in South Africa, is caleulated at 


25,000,000 horse-power, or five times that of Niagara. 
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SIMILARITY OF GREEK AND NIPPUR POTTERY.* 
By CLARENCE S. Fister, 


No pottery or other small objects that would enable 
us to date exactly have come from the palace of Nippur 
itself. Let us, therefore, turn at once to a review of 
some of the objects from the other parts of the site. 


Fie. 1.—A PAIR OF LOVERS. TERRA-COTTA 
PROM NIPPUR. LATE GREEK PERIOD. 


Height, 5.25 inches, 


Among the many, space allows but a few to be illus- 
trated There are figurines of men and women inf 
Greek costume; warriors; musicians: a stele depicting 
Orpheus playing upon his lyre and attracting round 
him a group of various animals with all their limbs 
admirably drawn; steles of religious scenes belonging 
to the peculiar Mycenaean worship; and a host of 
others covering nearly every occupation. 

Some of these belong to the last Greek period of 
occupation at Nippur, during the ten years following 
the conquest by Alexander in 330 B. C., but the dif- 
ference in type readily distinguishes these from the 
older ones. These examples of the later period will be 
given first.4 

Fig. | is an exquisitely modeled little group of 
lovers in terra-cotta, The surface is worn smooth in 
several places and portions of the lower limbs are 
broken away, but the graceful folds of the drapery and 
the well-modeled anatomy showing through it are 
well preserved. It is one of the best examples of the 
later pure Greek period at Nippur 

The most noticeable thing in all Babylonian work 
is the symbolism embodied in some way in every piece 
of sculpture or plastic work. Figures of Bel and Beltis 
predominate Bel, with his symbols of overlordship 
clasped tightly in his hands, and Beltis, emblematic 
of life and reproduction, holding a child in her arms 
and sometimes nursing it, are tound everywhere, In 
these the sexual parts are always strongly emphasized, 
the lower part of the abdomen being usually made in 
the shape of a triangle and deeply marked (Fig. 2). 
But there is never any attempt to infuse life into the 
pose of the figure. Now we find just such figurines oc- 
curring at Tiryns and other Mycenaean points, show- 
ing all the characteristics of this crude Babylonian art 
and lacking in the idealism later infused by the Greeks 


CHARACTERISTIC PIGURE OF BELTIS 


2. 
Height, 4.70 inches 
into their work: and we can at once accept this as 


a proot ot 
tries, and an interchange or commingling of their work- 


i close relationship between the two coun- 


* Abstracted from the American Journal of Archeology. 


+ My object in introducmy here a description or the objects belonging to 
the later Greek period is t only to show their marked difference from 
the Babvionian type, but more especially to contrast them with the objects 
of the first Greek or Mycenaean period described farther on rhese latter, 
while not found in the palace itself, definitely establish the existence it 


Nippur of a Mvycensean stratum, Since the palace displays the same 
characteristic influence architecturally as do these objects artistically, we 
cab consider them together, 
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manship at a time when each country was making and 
holding to its own ideals. The crude Babylonian type 
never left a permanent imprint on the soil of Greece, 
but, on the contrary, we find that the influences planted 
at Nippur and at other sites, as the further investiga 
tion in Babylonia will show, held their own ior a 
considerable period after their originators had been 
swept away, and now and again down through the sue- 
ceeding regimes we find them cropping out All the 
latter work is merely a copying of such Greek work as 
remained to them. 

We now come to some examples of the older Greek 


A 


Pig. 3.—HEAD OF MYCENAEAN WARRIOR | 


STONE. FROM NIPPUR. 


period. The objects of this series were found, as 
were the others, scattered all over the mounds at a 
depth much below the later Greek work, and belonging 
to the same level as the palace. One of the most in- 
teresting examples is shown in Fig. 3. It is in stone 
and apparently belongs to an entire figure of which 
the rest has unfortunately not been found. The head- 
band, the wave-scroll ornament on the cap, and the 
beard are characteristic of Mycenaean work. From a 


Pie. 4.—GOLD FACE-MASK FROM NIPPUR. 


burial of this period comes the gold face-mask identi- 
cal with those discovered at Mycenae (Fig. 4). Per- 
haps the most remarkable object found is that in Fig. 5. 
Here is the exact representation of the Mycenaean Tree 
and Pillar cult on a small terra-cotta stele. Fig. 5 
is a photograph from a cast now in our Museum at 
Philadelphia, the original being kept at Constanti- 
nople. We cannot for an instant suppose that these 


5.—SACRED TREE AND WILD GOATS. 
TERRA-COTTA STELE FROM NIPPUR. 
size, 3.5) meles by 2.95 inches, 
objects, which are but selections from a great number 
ot similar finds, are accidental, or are perhaps objects 
imported as curios from Greece into Babylonia. They 
are found, not in any one isolated spot, but in private 
houses, in graves, in public places, showing that they 
were in common use and held in some considerable 
degree of estimation by the inhabitants, who would 
not have made use of them unless they were familiar 
with them and understood their value and real sig- 

nificance. 
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MUSICAL INSTRUMENTS: THEIR CONSTRUC- 
TION AND CAPABILITIES.—L.* 
By A. J. Hipxins, F.S.A. 


Tue inquirer about musical instruments, who turns 
or information to established works upon instrumen- 
ition, will find his curiosity about their construction 
und development unappeased, as the musician's point 
t view is directed selely to the use he can make of 
hem. If he turns to musical dictionaries or technical 
orks. he will still ramain unsatisfied, because the in- 
ormation is, for the greater part, supplied in a frag- 
ventary form. The intention of these lectures is to 
xplain the construction and capabilities of musical in- 
truments from a more general aspect—briefly, it must 
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Of the stringed instruments, the violins are the firsi 
in importance, whether it is for power and delicacy of 
musical expression, fitness for exact intonation, or ar- 
riving at structural perfection almost at once, since no 
change has taken place in the violin from its invention 
350 years ago; and apart from its musical value, a well 
made violin is in form, and often in color, a never-tir 
ing enjoyment to the eye. It is the sum of these fine 
qualities that justifies the pre-eminence always ac- 
corded to the violin family. But in praising the in- 
strument the bow must not be overlooked, as it is in- 
dispensable for the production of the tone, and is the 
means by which the player can impart his personal 
musical feeling, and take a part in reproducing the 
masterpieces of the modern masters of chamber music 


1. Alto viel with six strings and pegs, made in France, 
eighteenta century 


Bary ton, Viola di Bordone. This is a deep flat model, 
with sides sloping sharply from the neck to the upper blocks 
\cross the sound-board there is placed diagonally strong 
wooden bar bearing 10 pins and 10 smail hooks, forming 


bridges To this bar are attached 20 thin) metal strings. 
Which pass underneath the broad neck, and are attached, 10 
of them, to small iron buttons, and 10 to long iron pins placed 


n the side underneath the long, flat head These 20 sympa- 
thetic strings are tuned alternately by the pins in the upper 
peg-box and the pins in the cross-bar On a broad bridge. 


attached to the tail-piece which fits upon an iron. projection 
othe bettom of the instrument, are 7 gut and overspun 
melody strings, which, passing over an ebony finger-board, 
ire tuned by 7 pegs, placed on the right-hand side of the 
head, which is without scroll but decorated with a small rose. 
The instrument, which has seen much wear. is strengthened 


with ornamental and engraved plates of iron Austria, eigh 
teenth century (m the iron plate at the back, immediately 
above the neck, is engraved “J. J. S¢tadimann), 1779." J. J 


Stadimann made a baryton for Prince Esterhazy, the patron 
tf ilaydn, who wrote for this instrument a large number 
of solos. 

Pochette IYAmour. Shallow bex with sloping shoul 
ders. The back and front edged with ebony and ivory inlay 
Flaming sound-holes cong peg-box, with pegs, decorated 
n black and white ivory inlay on either side, and terminat 
ing in a blindfolded head. Five melody strings and four 


sympathetic strings, tuned by the higher pegs France, eigh- 
teenth century 

4 Mandora, made in Italy. eighteenth century 
% Lyre guitar, in which eight pegs inserted from behind 
had originally 4 pairs of strings of wire passing over a mov- 
able bridge and attached to ivory buttons at the bottom of 
the instrument rhe instrument was in great favor toward 
the end of the eighteenth century. 

6 and 7. Guitars 

Sand %  Laites 

10. Theorbo made in Italy, eighteenth century The in- 
strument has two peg boxes, the first containing S, the second 
6 pegs. An ebony bridge attached to the sound board carries 
14 strings, S of which pass over the finger-board and 6 open 
strings to the upper veg-box 


11 Harp Lute A lute-shaped body of wood, with 2 nar 
row sound-holes at the back The sound-board has a single 
round sound-hole Attached to a bridge fixed to the front 
are 12 strings, 7 of them running over the short neck, pro- 
vided with frets, the rest attached to the upper part of the 
instrument. which resembles the curve of a harp and which 
is supported by a small carved lar resting on the body of 
the instrument Three pairs of finger-pieces are placed over 
the lower strings, and when turned produce the semi-tones, 
A lever at the back of the instrument drew down the sixth 
string upon the finger-board by a small hook (now missing), 
similar to that used by Hochbriicker A second lever at the 


back, acting on the Sth and ‘th strings. raises their pitch a 
semi-tone, England. 1800, Maker, Light. London, 


MUSICAL INSTRUMENTS: THEIR CONSTRUCTION AND CAPABILITIES.--1. 


be. as in three lectures there is not time for a detailed 
study. I can only sketch the outlines of a work. 

I will begin with the various stringed instruments— 
whether they are touched, twanged, or bowed to pro- 
duce their sounds—that have been used in modern 
European music; continuing with the various wind in- 
truments, wood or brass, whether blown by the lips, 
by means of a single or double reed, by a whistle or a 
mouthpiece; also the drums and other percussion in- 
struments; and, lastly, gathered for the sake of con- 
venience into a separate class, the instruments played 
with an intermediary keyboard, borrowing from the 
wind the organ and harmonium, and from the stringed 
division the piano. 


* The illustrations of these articles depict instruments in the admirable 
collection of Mrs. Crosby Brown in the Metropolitan Museum of Art, 
New York city, 


and the orchestra. Unlike the violin, which has 
changed so little, the bow was improved by degrees 
until about 100 years ago, when it was fixed and made 
perfect by the beautiful contrivance of Tourte. 

The invention of the violin is attributed to Gasparo 
da Salo, of Brescia, about the year 1550. There is no 
certain evidence about the instrument it may be sup- 
posed preceded it, and was also tuned, like the violin, 
in fifths. It may have been a German instrument al- 
tered by Italian taste. Attribution to Gasparo da 
Salo lacks positive evidence, but it seems to be war- 
ranted by his place in the order of time. Almost 
immediately after we find Maggini, the greatest of the 
Brescian school of violin makers, and Andrea Amati, 
of Cremona, the latter supplying the French King, 
Charles IX., with violins in 1572. Amati founded the 
school of Cremonese violin making, which has been 


universally accepted as pre-eminent it culminated 
in the supreme achievements of Stradivari and Guar- 
nieri del Gesu, in the early years of the eighteenth 
century, 

The size and proportions of a violin are exactly cal- 
culated for a player's arm and convenience, and the 
lightness of the instrument (for a fine violin weighs, 
when fitted and strung, only from three-quarters of a 
pound to a pound) is as remarkable as the expressive 
character and the energy of the tone produced. In 
the best patterns, excluding the neck, it is not more 
than 14 inches long, and at the widest part it hardly 
exceeds 8 inches. The strain of the four strings in the 
present day depends, of course, upon the thickness and 
corresponding weight of the stringing. With a heavy 
stringing it has been given by Mr. George Hart as 62"; 
pounds, and with a light stringing 52!. pounds, the 
downward pressure upon the bridg 
13% ounces and 23 pounds 5 ounces, respectively, at 
the modern Philharmonic or English orchestral pitch 
of 452.5 double vibrations per second, for A, the 
open note of the second string. But | am not sure 
that Mr. Hart took into consideration the height of 
the bridge, which adds to the tension more or less, 
The first string is tuned a fifth above this A, and 
bears the greatest strain; hence its penetrating tone 
quality and also its liability to break The third 
string, which should be the most mellow and full 
in tone quality of the instrument, is tuned a fifth 
below the second. All these three strings are of wut, 
and selected from the small intestines of sheep, pre- 
pared by a long and very careful process to separate 
them into threads. Three or four of these threads are 
spun for the first and second strings and six or seven 
for the third. The fourth string in a violin is a cov- 
ered string, that is to say, it is of gut spun over with 
fine silver or copper wire; the loading of the string 
is to increase the thickness and weight, so as to make 
the rate of vibration slower. The accordance is thus: 
G below middle C, D, and A in the octave above it, and 
E above C in the treble clef. The strings being all of 
the same length, have to be made gradually heavier in 
the order of second, third, and fourth to obtain this ae- 
cordance. Although these strings are less strained 
than the first, the making up by thickness is essential, 
as well for the fullness of tone as for the tension re 
quired. It will therefore be seen that, owing to these 
conditions of uniformity of length and the difference 
of thickness and tension, the violin, with all its merits, 
is far from being a perfect instrument, as may he 
heard when a player has the misfortune to break the 
first string, and continues with the second for his 
highest string. 

We will now regard the bridge, belly, and back, the 
sound post, and brass bar. The violin is a resonant 
box built entirely of wood, no metal of any kind prop 
erly entering into its structure. The back is of a hard 
wood, frequently maple, and is usually in two pieces, 
joined down the middle, but may be in one piece. The 
belly is of a soft wood, spruce fir (Abies exrcelsa), 
chosen with a fine reguiar grain suitable for uninter- 
rupted vibration, and dried by long exposure to the 
air. This is also usually in two pieces, although it may 
also be of ove. Spruce (when cut commonly known as 
deal) is the best resounding wood, on account of its 
slight density and uniform elasticity. The function of 
the belly is to re-enforce the sound initiated by the 
strings, in accordance with the law by which all sub- 
stances capable of a certain rate of vibration will re- 
spond to that rate sympathetically whenever submitted 
to its influence, the distance not being too great for 
communication. The strings, which, from the way 
they are agitated, vibrate transversely, or across, when 
in motion, offer too little surface to affect the sur- 
rounding air to become more than very feebly audible. 
But their vibrations, carried through the bridge to a 
much wider superficial expanse of wood which is called 
the belly, are largely increased or re-enforced, as is 
well known of all stringed instruments furnished with 
sounding or resonance boards. Wood, and particularly 
firwood, is a very much better sound conductor than 
atmospheric air. To illustrate the power of reso- 
nance, it will be sufficient to compare a practising or 
dumb violin that is sometimes made without resonance 
box, and a real one. The wood takes up the sound of 
the strings with all their proper tones, to the very 
smallest vibratory movement, as well as the most com- 
plete harmonic combination, exactly the same as the 
atmospheric air, and no more, Thus all vibrations 
and figures, however complicated, initiated by the frie- 
tion of the bow upon the strings, are transmitted to us 
from the wooden box, and completely, if not impeded 
or quenched by any imperfection in the wood, through 
the ever-faithful environing air. Suppression of the 
original force imparted by the player, from the exhaus- 
tion of energy and the all-compelling power of gravi 
tation, is nearly instantaneous, a sustained tone being 
only maintained by the bow. 

The back and be'ly of a violin are connected by six 
strips of maple, technically called ribs or sides, which 
complete the framing of the resonance box. They 
help to transmit the vibrations of the helly to the 
back, and are attached by means of glue. The curv 
ature of the sides was early introduced in a precursor 
of the violin, to enable the bow to pass easily across 
the strings. It divides the shape of the instrument 
into what are technically called the upper, middle, and 
lower bouts. Both back and belly are vaulted more or 
less in opposite directions, according to curves which 
have been empirically determined by the influence 
this vaulting has upon the tone. It also offers a cer- 
tain mechanical resistance to the strain and pressure 
of the strings. But the building up is materially as- 
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ured by the blocks—six small pieces of spruce, or it 
may be oi: lime or willow haped and glued into the 
instrument: four at the four pointed corners of the 
c or middle bout one at the top, and one at the 
bottom. They are set perpendicularly as regards the 
erain There are also twelve strips of spruce, lime, 
or willow. called side linings, which connect the blocks 
together, and bind the resonance case into a homo- 
geneous structure The dark lines round the edges 


of the back and belly, apparently ornamental, are 
ealled purflings, and are inlaid in 24, sometimes 36 
piece The / f, or sound holes, are very noticeable 
features in a violin. Their shape is due to the vault- 


ing of the belly, and, like the vaulting, varies with 
the intention or fancy of the maker They are charac- 
teristic of the violin family from its origin They 
ire cut symmetrically, on either side of the bridge, 


and their first intention appears to have been to give 


readiness of response—technically, speech—to the 
belly They weaken it, to a certain extent, as the 
pressure of the bridge comes between them; but that 
loss is made up by the resistance of the sound post 
ind bass bar. It is also a feature of the sound holes 


that vibrating air contained within the resonance box 
escapes through them. This air is set in vibration by 
the wood which incloses it, but has a shape or form 
or vibration determined by that of the instrument 
If the sound holes are too large, the pitch of this air 
rises, and the tone of the instrument becomes shrill: 
if too small, the pitch flattens, and the tone becomes 
dull So the shape, size, and position of the sound 
holes are clearly no more arbitrary than anything 
else in a violin By a happy disposition the proper 
note of a violin, as a resonance box, behaves as a 
general reenforcer, helping any note that happens 


to be played The late Dr. A. J. Ellis and | made 
everal trials of good violins by means of tuning forks 
of various verified pitches, in each instance proving 


this curious fact The maximum of air re-entorcement 
was found to be about C in the treble clet, at a medium 
pitch, reckoned at 528 double vibrations per second, 
an approximate mean between the Paris normal and 
the London Philharmonic or Kneller Hall pitches (C 
617.3, C 5388) The bridge is of maple. with horizontal 
grain and of medium hardness, and should be about 
half as thick at the top as at the feet Its peculiar 
design, apparently arbitrary and proceeding from the 
workman's taste, is really an empiric cutting pre- 
sumed to have been fixed in its present form by the 
great Stradivari, and to depart from it ever so little 
in any direction is found to be prejudicial to the tone. 
Bridges have come down, however, of the Amatis, 
which are nearly of the same form. The adjustment 
of the bridge, as indeed every part in a violin, is of the 
vreatest importance If it is too thick, the tone be- 
comes dull and difficult to produce; and if too thin, 
the tone becomes shrill and disagreeable. It must be 
remembered that the higher the bridge the greater is 
the tension, and that the height has to bear a certain 
relation to the thickness of the belly, all very nice 
points that only the greatest skill can deal with sue- 
cessfully. The feet of the bridge have to fit the vault- 
ine of the belly The top is rounded to prevent the 
bow touching more than one string It would seem 
that the bridge being eut out across the belly. and 
resting upon the feet, is due to the center line along 
the belly where the wood joins, or even if it is in one 
piece, being a node—that is to say, a line of no vibra- 
tion, but at the same time a line of maximum of 
molecular condensations or rarefaction, from which 
vibrations start It is therefore of importance that 
this node may not be weighted or coerced. The ex- 
periments of Savart have proved the necessity of the 
cutting. The right foot of the bridge being nearly 
over the sound post, is itself in a nodal position, and 
the vibrations passing through it have been proved 
by the ingenious experiments of Dr. Huggins, at least 
in part, to be transmitted to the back. Were the 
violin «a pizzicato instrument like the guitar or man- 
dolin, no sound post would be required, but as it is a 
sostenuto one, the continued incitement from the bow 
has to be carried on between the belly and back, and 
the sound post does this, from which office the French 
and Italians call the sound post the soul and the Ger- 
mans the voice of the instrument It is a little round 
stick of spruce, a quarter of an inch in diameter, and 
is adjusted to firmly touch at about one-sixteenth to 
three-sixteenths of an inch behind the right foot of 
the bridge. It does not absolutely support the belly, 
because it might then arrest vibration, but it is prac- 
tically made to fit. A violin should be strong enough 
in itself to bear the strain of tension As the sound 
post has to be introduced through the right-hand 
hole, only a skilled hand, with experience to deter- 
mine its exact size and position, can fit it. The bass 
bar is the other great tone regulator of the violin: 
it governs the elasticity of the belly, and increases 
it by the formation of a greater number of nodes or 
centers of no vibration, thus affecting both quality 
and carrying power. It is also of spruce, and is about 
10', Inches long and two-sixteenths in diameter, and 
should extend along the belly, to which it is glued 
on the under side, in an oblique direction, but the 
deviation inward very slight The glued edge has 
to follow the longitudinal vaulting of the belly Its 
depth is about three-eighths of an inch where it is 
deepest. If too long or too large, it will make the tone 
ull, The original bars of the old Italian makers are 
found to be too weak for the increased tension of the 
present day, and this is due to the thicker strings, the 
higher piteh, the higher bridge, and longer neck. 
The pitch usual in the time of Stradivari and Guar- 
nieri was at least a diatonic semitone lower than the 
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present English Philharmonic or Kneller Hall pitch; 
that is to say a quarter of a tone lower than the Paris 
Diapason Normal. But in the 17th eentury the cham- 
ber or secular music pitch, from indications in the 
vocal music of the time, and as we learn from Preto- 
rius, who published his book in 1618, was about a tone 
and a half sharper than the very lew pitch which 
followed it. So that the pitch Stradivari constructed 
his instruments for differed from that which was in- 
cumbent upon the Amatis, andvprobably upon himself 
in his early days. When we consider such important 
changes as the altered pitch and the ageing of the 
wood, combined with the difference of the bow and 
style of playing, it becomes impossible to recall the 
impression made by the tone of the Cremona violins, 
when new, upon contemporary ears. 

The neck and head are cut from a block of maple, 
and have to be set with due reference to the strain 
of the strings, which are attached to the pegs in the 
head The necks of the old Cremona violins have 
now, on account of the use players make of the shifts, 
to be somewhat longer, and new ones are accordingly 
made and fitted to the head. The various fittings, 
such as the fingerboard, tail piece, nut and tail pin, 
are generally of ebony, but other woods have been 
used. Although ebony answers very well for the pegs, 
rosewood is often preferred to it, but really boxwood 
is the best. A very important fitting is the finger- 
board, the measurement of which is given as 10% 
inches length and breadth of 1% inch at the bridge to 
% inch at the nut It is rounded to agree with the 
shape of the bridge; the distance at the lower end be- 
tween the strings and fingerboard decreasing from the 
fourth to the first string. It is three-sixteenths from 
the fourth string and one-eighth from the first. Stradi- 
vari, tor a violin of 14 inches, placed his bridge from 
7's to 7% inches from the top of the body. Seven 
inches five-eighths is the average measurement. The 
srain of the fingerboard runs parallel with the strings, 
but the nut which surmounts it, over which the strings 
have to pass clear of the fingerboard, is cut across 
the grain. 

There is no constructive difference but that of dimen- 
sions between the three sizes of the members of the 
violin family, the violin proper, the tenor or viola, and 
the bass or violoncello. In the violin quartet the sec- 
ond place is taken by the violin proper, but the dif- 
ference heard is considerable, owing to the second in- 
strument being played in a lower part of the accord- 
ance. The instrument which takes the third place is 
the viola or tenor, which varies more in size than any 
other fiddle of the quartet. The size which is found to 
suit the convenience of the average player, and give 
the proper quality of tone, is from 16 to 1614 inches, 
It is a fifth lower in the accordance, the open notes of 
the strings being C and G below middle C, and D and 
\ above it. 

For the convenience of manipulation the size of this 
instrument is restricted, and it is consequently too 
short for the weight of stringing, an imperfection that 
causes the peculiar quality of the viola tone. The two 
lowest strings are overspun. There is reason to believe 
that a large viola or tenor was the first four-stringed 
fiddle made, and that the violin was the diminutive of 
it. There has been an attempt recently made to re- 
vive the use of the large-sized tenors, such as were 
made by Gasparo da Salo, the Amatis, and other Ital- 
ian makers, but perhaps owing to the large grasp 
required, the viola alta, as it has recently been called, 
has not been generally accepted, nor does it appear it 
will be. 

The violoncello is the bass violin. Comparing meas- 
urements made by M. Vidal of admittedly fine instru- 
ments, the violoncello body is rather more than twice 
the length of the violin—2 feet 514 inches against 14 
inches; and the breadth at the widest part, the lower 
bouts, follows the same proportion, viz., 1 foot 514 
inches nearly, against 81, inches. The standard length 
of body is, in fact, 2 feet 6 inches. It is one octave 
lower in pitch than the viola, the accordance is C be- 
low, and G, D, and A in the bass clef. The wider fin- 
ger board renders a different fingering necessary, the 
aid of the thumb being brought in for the higher posi- 
tions 

The harmonics, which are of very full sound, and 
the pizzicato, which is very effective, are much ad- 
mired. But far above these excellences the tone of the 
A string is before all in instrumental music for pas- 
sionate expression. While the viola was in use as 
early and perhaps earlier than the violin, and violon- 
cello came later. It existed, however, in Italy and in 
Holland in the early part of the seventeenth century. 
Its first use was with the other bass instruments in 
the basso continuo, then of recent introduction, and an 
invention powerfully influencing the progress of musi- 
cal composition, but the difficulties of execution pre 
vented anything like solo employment for a long while, 
or any competition with the favorite bass viol, the 
viola da gamba. The violoncello was for a long while 
of varying dimensions; Stradivari, in his fine period, 
determined the existing model. 

In the modern orchestra the double bass, the Italian 
violone or big viol, goes with the violoncello, but an 
octave lower. By its musical position it might form 
one of the violin family, but it does not altogether as 
an instrument, having considerable likeness to the 
viols; the sloping shoulders are, however, necessary 
to the performer. 

Gaspar da Salo, who is accredited with the inven- 
tion of the violin, made double basses, and so also did 
Maggini. The accordance of the double bass is, in 
England and Italy, three stringed—A D below and G 
in first space in the bass clef. Elsewhere it is four 
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stringed—E, A, D, G—and this accordance is ren- 
dered a necessity by modern composers; yet the three 
stringed viol tuning being the original, as well as on 
account of the greater sonorousness, favors its reten 
tion by double-bass players. In the Crystal Palace 
band the three and four stringed basses are equally 
divided 

I have not, so far, insisted upon the beauty of form 
and delicacy of curve a fine violin presents, nor its ex- 
quisite color; these are not really included in my 
scheme, but yet have too great an importance to be 
entirely passed by. At first we wonder if they can af 
fect the beauty of the tone! Certainly a fineness of 
work that seems almost intuitive (so difficult has it 
been to imitate) and the lovely varnishing, now re- 
garded as a lost art, must contribute to it If the 
work is not carried to the utmost fineness and exact- 
ness, in any and every detail, the result suffers. The 
late Mr. Charles Reade, in a communication some 
years ago to the Pall Mall Gazette, has given his opin- 
ion upon the question of varnish thus: “It is not an 
amber or a spirit varnish alone, but an oil varnish 
which contains a transparent gum, several times re- 
peated, until the pores of the wood were all filled up. 
Then several applications of a spirit varnish, holding 
a coloring matter in solution, gave the exquisite re- 
sult.” He continues: “The beauty, therefore, of var 
nish lies in the fact that it is a pure, glossy oil var- 
nish, which serves as a foil to a divine, unadulterated 
gum, which is left as a pure film on it by the evapora- 
tion of the spirit in which it was dissolved. The first 
is a colorless oil varnish which sinks into and shows 
up the figure of the wood; the second is a hetero- 
geneous spirit varnish, which serves to give the glory 
of color, with its light and shade, which is the great 
and transcendent beauty of a Cremona violin.” 

The middle register of the viola has a fine quality of 
plaintive, almost complaining expression, but the song 
of a violoncello is inexpressibly lovely, and of several 
violoncellos combined, is far and away the most touch 
ing cantabile in the symphony. With, however, all 
this brilliancy and power, there is a gentler and more 
intimately sympathetic tone-quality latent in a chest 
of viols—at least, for domestic use. These instruments 
are the elder cousins of the violins, and had the start 
by a century or more; then for a century there Was a 
rivalry, in which the violin family became at last the 
victors. In the struggle for existence the most power- 
ful wins: and so it has been between the violins and 
viols. The truth and fitness of these remarks will be 
proved by a performance of seventeenth and eigh- 
teenth century string music which Mr. Dolmetsch and 
his pupils will play at the close of this lecture with 
viols and then with violins. Leaving out the double 
bass as possibly belonging to both families, the viols 
are, like the violins, divided into three sizes—the 
treble, the tenor, and bass viols—the last being the 
once favorite viola da gamba, which appears to have a 
chance of being resuscitated, like certain other old 
and now obsolete instruments having special tone 
qualities. The soft and gentle character of the viol 
tone was particularly fit to blend with the lutes and 
other plucked stringed instruments that were in con- 
temporary use. The viol differs from the violin in 
having nearly flat tables, the back one sloped off 
from the neck, and high ribs: the sound holes being at 
first c c's instead of f fs, segments of the old single 
circular sound hole which is still retained in the guitar 
and mandolin, as it was in the lute and theorbo. The 
f has been designed from the crescent ¢ by reversing 
the lower member. Another form of sound hole, 
known as the “flaming sword,” a double bending of 
the line which afterward formed the ff. was always 
maintained in the viola d'amore, while the viola da 
gamba kept to the reversed ¢. Mr. Payne credits 
Stradivari with the introduction of the violin sound 
hole into the smaller viols, in which other Italian 
makers followed. Mr. Hart places this change much 
earlier. The violin never had frets to mark off the 
stops; the viols, it may be said, always. It must be 
remembered the viols with their five, six, or seven 
strings, tuned in fourths, with the exception of one 
major third to preserve the diatonic relation, were, like 
the lutes, more available for harmony than the violins, 
which always tended to melody, or one part only, their 
origin being possibly in the crowd and rebec, instru- 
ments of the people and of popular tunes. All the 
strings were gut, and the frets were never more than 
seven. We have record for the accordance for six- 
stringed viols from Ganassi del Fontego (“Regola 
Rubertina,” Venice, 1542) to John Playford (“Intro- 
duction to the Skill of Music,” London, 1697), lasting 
the same for more than one hundred and fifty years. 
For the treble viol D, G, in the bass clef, middle C, F, 
A, and D, in the treble clef; for the mean, or tenor 
viol, C, F, A, in the bass clef, D above middle C, and 
G in the treble clef: for the bass viol, D below, and G, 
C, EB, A, in the bass clef, with D above middle C. 

It would seem as if the double bass had been tuned 
a fourth lower than the bass viol, and was afterward 
lightened of the three higher and useless strings. This 
is Mr. Payne’s plausible suggestion. There were, of 
course, variations in the accordance according to the 
fancy of the player, to whom, in this respect, some 
license was given. The tenor viol was sometimes made 
in two sizes, contralto and tenor, and in Italian it bore 
the names of viola “da spalla” or “da braccio,” the 
shoulder or arm viol, which explain themselves. The 
hass viol was “viola da gamba,” the leg viol; it was 
made in three sizes, the largest for concert or “con- 
tinuo” playing—one of the instruments that played 
the thorough bass: the medium size, “the division 
viol,” for solo performance of variations, then called 


visions; and the smallest the lyra viol, played from 
special tablature or lute notation, and, therefore, 
esumably one of the lute concert. In the last cen- 
y the treble and tenor viols were reduced in the 
mber of strings, until at last they approximated to 
d were ultimately beaten off the field by, the treble 
d tenor violins. 
me variety, however, of the tenor viol has, like the 
ss viol, a chance of being restored to favor. I speak 
the viola d'amore, a tenor viol with sympathetic 
ings of fine steel wire stretched beneath the gut 
ings, and vibrating, not from contact with the bow, 
by influence. The effect of this has the tendency 
iffect the imagination like a piano being set free to 
rate by the pedal. The accordance was that of the 

{ tenor viol: and that has been resumed by Mr. Dol- 

tsch, who finds it more useful than the common 
ord, or “harp way” tuning, as they used to call it, 
opted by the French violinist, Urhan, who induced 

yerbeer to write an obbligato part tor this instru- 

nt, to accompany Raoul in his first song in the 
{uguenots.” It was then this interesting instru- 
ent was revived; but it is chiefly of late years it has 
me again into notice. The carved head of this viol 
is, usually, bandaged eyes—it may be to represent 
ve. The violone d’amore was called the baryton, or 
iola da bordone, the significance of bordone being 
rone, possibly because there were, as well as the sym- 
athetic strings, some extra open strings the player 
ould touch with his thumb. An early form of bary- 
‘on was known as the viola bastarda. 

As it is my intention to complete my review of 
tringed instruments, I will now turn to the harp and 
‘uitar, the only instruments remaining in use that 
ire plucked with the fingers—the last, in fact, of a 
lass of instruments that prevailed during the fif- 
‘eenth, sixteenth, and seventeenth centuries. The only 
harp now used is the double-action harp of Sebastian 
rard, of which by an ingenious pedal mechanism the 
pitch can be raised a semitone, that is from C flat, in 
which the instrument is set, to C natural, and again 
vy a second semitone to C sharp. This harp, as an in- 
‘trument of fixed tones, more nearly approaches our 
theoretical or written music by separate flats, naturals, 
and sharps, than any other. Any passages may be re- 
peated in any key with the same fingering, but it can 
hardly play the chromatic scale, or certain arpeggios 
that are of chromatic formation. The strength of the 
instrument lies in its sympathetic tone quality, and in 
its great power of ful! sounding arpeggios. The har- 
monies obtained by touching the middle of the string 
with the thumb are very beautiful. The mediwval harp 
had no transposing mechanism. The first step toward 
it was screwing hooks into the neck or comb, which 
could be bent back upon a string to sharpen it. About 
the year 1720, Hochbrucker, a Bavarian, invented the 
first pedal mechanism. The Cousineaus, who were 
Frenchmen, improved upon it in 1782, doubled the 
pedals, and produced the first double-action harp. 
They changed the open tuning from E flat to C flat. 
The merit of Erard’s invention is the admirable inge- 
nuity shown by him in contriving a system of disks to 
act upon the strings successively with a partial revolu- 
tion, the first movement of the pedal serving to shorten 
the strings to produce the first rise of a half tone, and 
the second movement to attain the whole tone. The 
position of the upper disk, which is the second to 
move, but the first to act upon the strings, not being 
changed when the lower disk completes its movement 
of revolution by stopping the next half tone. For 
this Erard needed seven pedals only, the same as in 
the older single-action harp. It is not necessary to 
keep the foot on a pedal, as it may be fixed in a notch. 

Besides this action, Erard transformed the neck, 
which had been cut from a solid piece of wood, into a 
gluing up of several pieces, which insured the grain 
running as he desired, and the sound body, bearing 
the sound board, which had been joined up of seven or 
nine pieces after the fashion of a lute sound body, he 
made with fewer joinings and with four transverse 
bars. Recent composers for the orchestra have made 
valuable use of the harp, which more than compen- 
sates, from a musical point of view, for the neglect of 
it by amateurs. 

The guitar and the now obsolete lute are cer- 
tainly of Eastern origin, and the guitar carries 
some part of its history with it, as the incurved sides 
point to a time when the instrument it is derived from 
was indifferently sounded by touch or bowing. No 
loubt a raised bridge determined this guitar fiddle 
into an ancestor of the tenor viol. The guitar bridge 
proper is combined with the string-holder, upon which 
a sharp edge allows the string a definite vibration, 
which is carried through to the belly. As there is no 
sustained vibration, there is no sound post. The circu- 
lar sound hole is medieval. The back and ribs are 
usually made of maple, ash, service, or cherry tree, 
ometimes veneered and inlaid with rosewood and 
other fancy woods, and even with ivory. Modern 
<uitars have six strings, three of gut and three of silk, 
pun over a silver wire. The accordance is E below 
and A, D, and G in the bass clef, B next to, and E 
bove middle C. The strings were formerly in pairs. 
Metal screws have replaced the wooden pegs of the 
rue Spanish instrument. The spun _ strings are 
wanged with the thumb, the gut strings with the 

rst, second, and third fingers, the little finger resting 

Ss a support upon the belly, which, in real Spanish in- 
‘ruments, has frequently a guard or tortoiseshell or 

‘ther hard substance inserted. The finger board is 

iarked with frets. The use of the guitar is chiefly for 
ccompaniment, either of the voice or of the shortened 

uitar, and the other truly Spanish instrument, the 
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bandurria. This is also flat backed, but is played with 
a plectrum, like a mandolin, and with similar sosti- 
nente effect, got by rapid repetition of a note on the 
melody strings. The bandurria has three notes of gut, 
and three notes of spun strings, in pairs, with the ac- 
cordance G, C, F, G, in the bass clef, and E, A in the 
treble. 

The Portuguese machete is an octave guitar, strung 
with four strings, D below, and G, B, D, or E in the 
treble clef. It is a favorite instrument in Madeira. 
Bands of these little instruments accompanied by a 
guitar are to be met with there. 

The wire-strung English guitar is one of the cithers 
once very common in France and Italy, as well as in 
this country. It is smaller than the guitar, and has 
an oval body with a flat back. The wire strings were 
always in pairs, but, when spun strings were adopted 
for the lower notes, they were single. The tunings 
were various; but at last the “harp way’—C, E, G 
bass clef and C, E, G an octave higher—suited the 
simple accompaniment required, the thumbnail, and 
probably that of the first finger, being used for plectra. 

Concerning other and older accordances, | must con- 
tent myself by referring to Carl Engel’s “Musical In- 
struments in South Kensington. Museum” (London, 
1874), or to Lavoix’s “Histoire de I'Instrumentation” 
(Paris, 1878). The now well-known South German 
zither is a rather hybrid instrument, being apparently 
derived from the horizontal psaltery or dulcimer, 
played with a plectrum, and the true zither, of which 
it has the finger board and a ring plectrum, while the 
bass strings are touched by the fingers. Thousands of 
these instruments are made annually in Germany. 
The streich or bow zither combines the viol instead of 
the cither. It is obsolete, but in the viola zither and 
philomele has been improved and reintroduced by 
Herr Curt Schulz. 

The last remaining descendant of the lute family is 
the mandolin, a pleasing stringed instrument that 
has again come into favor. It is in its present form a 
later development of the soprano of the mandola or 
mandora, as the pandurina was the soprano of the 
lute. The mandora and the lute are pear-shaped in- 
struments without the ribs which a flat-backed instru- 
ment requires. Mandora and lute are differentiated 
by the stringing, which on the mandora is wire or wire 
and gut, and on the lute gut only, the mandora strings 
on account of the wire being struck with a plectrum; 
the lute strings twanged by the fingers. These instru- 
ments, in the fifteenth and sixteenth centuries, were 
made in families, like viols and various wind instru- 
ments. The present mandolin is the Neapolitan, an 
eighteenth century instrument, tuned like a violin, in 
fifths, but with fretted finger board. The accordance 
enables any one familiar with the violin to stop the 
mandolin easily. What remains difficult is the manage- 
ment of the plectrum and those ethereal sostinente 
effects got from the melody strings by rapidly repeat- 
ing a note. The predecessor of the Neapolitan man- 
dolin was the Milanese, with five or six pairs of strings 
tuned in the viol and lute accordance of fourths and a 
major third. As to the lute itself, which is now rarely 
to be met with as an instrument even in museums, no 
pizzicato stringed instrument could surpass it in 
charm of dignified, full-sounding tone. The tenor lute 
was the favorite stringed instrument of the sixteenth 
century. For a long while it had eleven strings, tuned 
G, C, F, A in the bass clef, and D above middle C, G 
in the treble clef; the highest, the chanterelle or mel- 
ody, string being single. With a low pitch this accord- 
ance was placed a note higher. Toward the end of 
that century, the requirements of the then newly in- 
vented monody and thoroughbass accompaniment led 
to open- strings being added to the bass, called diapa- 
sons, which descended in scale as low as C below the 
bass clef, and in bass lutes A or G. There was subse- 
quently what I may call a D minor tuning, which 
became the most used; I will quote it from Baron 
(Nuremberg, A. D. 1727)—diapasons C, D, E, F, be- 
low, and G in the bass clef; accordance A, D, F, A, in 
the bass clef, D above middle C, and F in the treble 
clef; but he wisely remarks in his book, “the tuning 
upon any instrument which allows the artist most 
scope, freedom and variety, with most ease and famili- 
arity, to express his conceptions most fully and com- 
pletely, without limitation or restraints throughout all 
the keys, must be accounted the best."’ One character- 
istic of the lute was the neck bent back at an obtuse 
angle, derived from its Arab ancestor, with the tuning 
pegs inserted sideways in the head. This differed 
from the guitar head, the angle of which was much 
less pronounced and the pegs pierced the head from 
the back. The oldest cither head was upon a scooped 
out semicircular neck like the primitive rebec. The 
object of the sharp angle was to give bearing upon 
the nut or chief fret (capo tasto); there were at last 
nine frets of gut bound round the neck and finger 
board besides adjusted in semi-tones. But the 
increase of tension due to the very high pitch which 
obtained in the early years of the seventeenth cen- 
tury was a great strain upon an instrument with a 
very thin spruce, cedar, or cypress belly, no ribs or 
blocks of any kind, and a body built up of similar 
resounding wood, in slender staves six, nine, twelve, 
or more in number. Still the bass was not powerful 
enough for the “continuo,” and a great step to assist 
it in this direction was made when about A. D. 1600 
the theorbo. or double-necked bass lute, was invented. 
Now the diapasons °%r non-fretted strings were no 
longer double strings, but single ones of greater thick- 
ness, and this led to the substitution of single strings 
throughout. Some possessors of large lutes with many 
double diapasons had their instruments altered into the- 
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orbos—theorboed lutes they were called—and in the 
correspondence of Constantine Huygens, a delightful 
work published at The Hague, and edited by Jonkblat 
and Land, the musical part by the latter, we find 
Huygens seeking such a large lute for transformation. 
The Paduan was the true theorbo, an instrument 
about five feet high; the arch lute of modern French 
and Italian writers, which the German Pretorius and 
Baron call chitarrone, of six feet high or thereabout, 
was also known as the Roman theorbo. I believe the 
Italian arch lute was simply the double gut-strung 
theorbo, and the true Italian chitarrone, the wire- 
strung theorbo. The interest in these tender instru- 
ments has passed away, perhaps not to be revived, 
They bear no relation to the stress of our modern life, 
but if we turn to our older music, our older poetry and 
literature, we seem to come nearer to them, and Shake- 
speare’s Dowland is not a mere name. 
(To be continued.) 


SCIENCE NOTES. 

A novel appliance called the scintilloscope has been 
devised by Mr. Harrison Glew, of London, by means of 
which the charming effects of everlasting showers ot 
sparks are obtained from pitchblende, radium, polo- 
nium, and other radio-active substances. By means 
of this device the inventor is able to demonstrate that 
the Welsbach mantle contains enough thorium to ex- 
cite the sensitive screen of his apparatus. 


Tanning, flax and hemp retting, and other similar 
industries dependent upon fermentations set up by 
various micro-organisms, all offer most inviting possi- 
bilities for the utilization of the results of pure bo- 
tanical research. That certain operations, worked 
out by experience, and many failures, have been car- 
ried on for centuries with a fair measure of success, is 
no argument against the scientific investigation of the 
fundamental processes underlying the results obtained. 
It is more than probable that by the discovery of the 
precise organism involved, and the elimination of the 
undesirable, if not harmful, forms introduced acci- 
dentally, certain industries in this country can be 
revived and put upon a paying basis undreamed of by 
the practical man. At any rate, if improvement is to 
come, it must be as the result of information acquired 
by means of the scientist working in his laboratory, 
rather than through the efforts of the business man, 
and manufacturer in the shop, 

It is interesting ‘o note that botany can no longer 
be disregarded by the judge and the lawyer as 
being without their sphere, for it has been possible 
for the botanist to invade the field of expert testimony 
in a most practical fashion, and the number of cases 
demanding the knowledge which can only be properly 
furnished by a student of plants are constantly multi- 
plying. In one instance, an increase from $9,000 to 
$25,000 in the damages asked was due directly to the 
evidence submitted, depending entirely upon plant 
histology and physiology. And the basis upon which 
a verdict of $20,000 and costs was finally rendered was 
the possibility of demonstrating damage by the dis- 
cussion of such strictly botanical subjects as cross-sec- 
tions of rose leaves, cambium, photosynthesis, root 
pressure, etc. That the result would have been differ- 
ent had the attorney for the defendant possessed a 
little botanical knowledge is perhaps a question, but 
there is no doubt that his examination and cross- 
examination were sadly confused for the want of a few 
correct ideas about plants. 

It was not until after the Great Exhibition of 1851 
that the movement for the foundation of art-trade 
schools in Germany began, and they owed their incep- 
tion and development to the desire to compete with 
France in the production of artistic wares, and the en- 
deavor to succor handicrafts menaced by the general 
adoption of machinery, by gradually transforming 
them into art-trades. The United Kingdom was the 
first country to profit by the lessons of the Great Exhi- 
bition. The creation of the Department of Science and 
Art, and the South Kensington Museum, marks the first 
systematic attempt to place the art-trade industries of 
the country upon an independent national basis, and 
to promote and control their development. Germany 
followed in the wake of Great Britain, but her art- 
trade schools and museums, founded during the latter 
half of the last century, while using British models to 
some extent, were shaped by the educational views 
prevailing in Germany, a distinguishing feature being 
the promotion of intimate relations between the aims 
of the schools and the needs of the local and district 
art-trade branches of industry. “The general aim of 
the art-trade schools in Germany,” writes Dr. Rose, 
His Majesty’s consul at Stuttgart, in his very interest- 
ing report on art-trade schools in Germany, just pub- 
lished (“Miscellaneous Series, Diplomatic and Consular 
Reports,’ No. 621), “is briefly the application of art to 
industry, the endeavor to impart the methods, and de- 
velop the taculties for the utilization of the graceful 
and harmonious in nature, in the production of the 
ordinary practical objects of trade and daily use. To 
durability and serviceability, the two cardinal princi 
ples necessary in the production of goods, are to be 
wedded grace of form and harmony of color. The art- 
trade worker must not be a mere mechanical producer 
of useful wares, but must imbue his work with the 
sense of the beautiful drawn from the measure of his 
own talent, and his contemplation and interpretation 
of the great book of nature.” Dr. Rose says that the 
movement in Germany in favor of art-trade instruction 
is still in an experimental and tentative stage, and 
some time must yet elapse before anything like uni- 
formity is attained in the methods of instruction, or 
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fine emery paper.—Der Chemisech Technische Fabri VIL NAVAL ARCHITECTURE.-The New First-class Japanese 


kant By GEORGE M. HOPKINS Battleship Kashima,’—By HAKOLD J. SHEPSTONE.—1I illus- 
A Putty for Quickly Stopping Leaks in Boilers — Revised and Greatly Enlorged, 2 Octavo Volumes. 1,100 
Emergencies often arise when a leak must be stopped Pages. 00 Illustrations, Cloth Bound, Postpaid, 
in a boiler while still under fire Experience with the 85.00, Half Moroeco, Postpaid, $7.00, Or Vol- xX. 1 RANADORT ATION.—Rattway Rate Regulation. Beating 


umes Sold Separately; Cloth, 83.00 per Vol- 


following preparation has found it to be serviceable for ; : 
ume. Half Moroceo, $4.00 per Volume = 


the purpose Mix well together 6 parts of powdered 

‘avy spar -9ERIMENTAL SCIENCE is so well known to 
graphite, 3 parts of slaked lime, 8 parts of heavy spar EXPERI NCE is 

(barytes), and & parts of thick linseed-oil varnish, and many of our readers that it is hardly necessary now ome ec anlIlcs 
apply in the ordinary way to the spots.—Praktischer to give a description of this work Mr. Hopkins 

appl) a} decided some months ago that 


Wegwelser it would be necessary to pre- { A t 
To Make Wood and Pasteboard Adhere to Metals. are ; . or ma eurs 


pare a new edition « f this work 
in order that the many wonder- 
ful discoveries of modern times 
might be fully described in its 
pages. Since the last edition 
was published, wonderful de- 
velopments in wireless teleg- 
raphy, for example, have been 
made. It was necessary there- 
fore that a good deal of new 
matter should be added to the 
work in order to make it thor- 
oughly up-to date, and with 
this object in view some 200 
pages have been added. On 


Dissolve 50 grammes of lead acetate together with 5 This book has achieved an unparalleled success in one 


week, and a Special Edition of 
4,000 copies has been ordered. It 
is by far the largest and best book 
on the subject ever offered at such 
alow price. It tells how to make 
things the right way—the “ only” 
way—at small expense It will 
prove of value to you—much more 
than you realize. Do things with 
your hands. for a circular 
giving contents—the circulars cost 
only a cent—the book $1.50 post 
paid. If the book could meet you 
account of the increased size face to face you would be the first 
of the a it has been _— to purchase The first large 
sary to divide it into two vol- 

umes handsomely bound in edition is almost gone. Order to-day. 


buckram. 370 Pages 326 Engravings Price $1.50 


grammes of alum in a little water Make a separate 
solution of 75 grammes of gum arabic in 2 liters of 
water, stir in this 500 grammes of flour, and heat slowly 
to boiling, stirring the while. Let it cool somewhat, 
and mix with it the solution containing the lead acetate 
and alum, stirring them well together.—Le Praticien 
Industriel 

To Fix Paper upon Polished Nickel.—No. |. Dissolve 
100 grammes of dextrine in 600 grammes of water; add 
to this 10 grammes of glucose, and heat almost to boil- 


ing. No. 2. Dissolve 400 grammes of dextrine in a like 
quantity of water. Now add 200 grammes of water in 


which 20 grammes of glucose and 10 grammes of sul- 


phate of alumina has been dissolved, and heat it over 
a water bath to 90 deg. C., maintaining the heat until 
the solution is completely clarified.—Le Practicien In- 
dustriel 


Fireproofing for Wood, Straw, Textiles, and the Like. JUSsT OUT 


The material to be made fireproof is to be treated 


with a solution of 10 to 20 parts of potassium carbonate 
and 4 to 8 parts of ammonium borate in 100 parts of 


water Wherever excessive heat occurs, this compound, 4 

mass, thus protecting the stuff from burning: at the 

same time a considerable amount of carbonic acid is q 

given off. which smothers the flames.—Chemiker Zei- an d 3 

tung 4 
To Render Wall-paper Washable.—Wall-papers that j 

are exposed to many vapors or smoke, and are liable j 

to become soiled or black may, according to Flir’s Haus, | 

be easily rendered washable, either before or after they : 

are hung, by preparing them in the following manner: be N | A “TH eps N | 

Dissolve 2 parts of borax and 2 parts of shellac in 24 By - =... ? ° =. 

parts of water, and strain through a fine cloth With 

a brush or a sponge apply this to the surface of the : : 

paper, and when it is dry, polish it to a high gloss with 314 Pages Bound in Cloth 152 Illustrations 7 

a soft brush. Thus treated the paper may be washed 


hog veinathiam Prag moving the colors or even smearing PRICE. $2.50 POSTPAID 


To Protect Walls from Dampness.—A coating of as- 
phalt prepared in the following manner has been found 
very servieeable in many factories. First of all the 


A Practical Guide for the Gas-Engine Designer and User. 
A Book that tells how to construct, select, buy, install, operate, and maintain a gas-engine. 


scratch coat on the wall must be removed, and the points 
between the bricks dug out from 1 to 2 centimeters 


deep. Now paint on the wall a coat of thin, flowing No cumbrous mathematics; just plain words and clear drawings. 
asphalt, not omitting the seams between the bricks. : 5 
As soon as practicable, follow the coat with a dusting The only book that thoroughly discusses producer-gas, the coming fuel for gas-engines. Every 


important pressure and suction producer is described and illustrated. Practical suggestions are given 
the are mete e Sa ecessity, or ¢ er- 
wise the plaster would not stick to the smooth asphalt. to aid in the designing and installing of producer-gas plants. 

As soon as the sand has dried into the asphalt, the - ate » 

be tm Where the Mester ts Write for descriptive circular and table of contents to 

made of ordinary lime, the asphalt odor lingers for a 

considerable time; but this disagreeable feature may be M U N N A _ r@) 
entirely obviated if trass cement be used in a thickness °° 
of from 15 to 18 millimeters.—Uhland’s Technische 
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